
00

M NAS (HOST/ARTS liA) to
VME Modem Interface O
ATC Interface DTIC<1 Vlce n  ELECTE i~

0 Hardware Manual DEB 26 1991.

Leo J. Wapelhorst

October 1990

DOT/FAA/CT-TN90/46

This document is available to the U.S. public
through the National Technical Information
Service, Springfield, Virginia 22161.

! U S Department of TransportattonFedfW Aviation Administration

Technical Center
Atlantic City International Airport, N J 08405

91i22



B

NOTICE

This document Is disseminated under the sponsorship
of the U.S. Department of Transportation in the interest of
information exchange. The United States Government
assumes no liability for the contents or use thereof.

The United States Government does not endorse
products or manufacturers. Trade or manufacturers'
names appear herein solely because they are considered
essential to the objective of this report.

S



Technical Report Documentation Page

1. Report No. 2, Government Accession No. 3. Recipient s Catalog No.

DOT/FAA/CT-TN90/46

4. Tole and Subtitle 5. Report Date

October 1990

NAS (HOST/ARTS) IIIA TO VME MODEM INTERFACE 6. Perform.ng Organization Code
ATC INTERFACE HARDWARE MANUAL ACD-320

8. Performing Organi zation Report No.7. Aurthor' S,

Leo J. Wapelhorst DOT/FAA/CT-TN90/46
9. Performing Organization Name and Address 10. Work Unit No. (TRAIS)

Department of Transportation
FAA Technical Center 11. Contract or Grant No.

Atlantic City International Airport T2001F
Atlantic City, New Jersey 08405 13. Type of Report and Perod Coered

12. Sponsoring Agency Name and Address

Department of Transportation Technical Note

FAA Technical Center
Atlantic City International Airport 14. SponoringAgencyCode
ATlantic Citv, New Jersey 08405

15. Supplementary Notes

16. Abstract

This document Is reference material for personnel using the National Airspace

System (NAS) HOST or ARTS IliA) Air Traffic Control (ATC) Interface
Subsvstem. It '-as originally developed to be part of the Data Link Test and
Analysis System (DATAS) in order to provide an interface between the NAS and
the Ground Data Link Processor (GDLP). -/

17. Key Words 18. Distrilbution Statement

ARTS III This document is available to the U.S.
DATAS public through the National Technical
HOST Information Service, Springfield, VA.
NAS 22161

19. Security Clessif. (of thee rtorr) 30. Security Cleesif. (of thie pIaei) 21. Ne. of Pages 22. Price
Unclassified Unclassified 120

Form DOT F 1700.7 (-72) Reproduction of completed page authorized



TABLE OF CONTENTS

Page

EXECUTIVE SUMMARY v

GENERAL DESCRIPTION 1

RELATED DOCUMENTS 3

HARDWARE CONTROL 3

Hardware Diagnostic Menu (L) 3
Card Configuration Menu (J Menu) 8
Memory Diagnostics 9

MEMORY MAP OF ATC2 INTERFACE

Address Decoding 10
Interrupt Processing 11
Input Clock Control 14

TRANSMIT DATA PROCESSING 15

RECEIVE DATA PROCESSING 17

Receive Data Sync Detection 17
Receive Status Logic 19
Receive Parity Logic 24
EOM Detection 24
Receive Memory Address Control 24

APPENDICES

A - Transmit Data Sequences
B - Receive Data Sequences
C - PAL Source Code

AooOeah1Q Y1

NTIS GRA&I

DTIC TAB 0
Uanouned 0
Jus itloeetio

D1stributlon/

Availability Codos
Avail endIe-

Dist Specia



LIST OF ILLUSTRATIONS

Figure Page

1 ATC Interface Block Diagram 2

2 ATC Interface Card (2 Sheets) 4

3 ATC Interface Schematic with Board
Layout (2 Sheets) 6

4 ATC Interrupt Logic 12

5 ATC Interrupt State Diagram 13

6 ATC Transmit Control State Diagram 16

7 ATC Sync Detector State Diagram 18

8 ATC Bit Counter State Diagram 20

9 ATC Receive Status State Diagram 22

10 ATC Reply Memory Address Control
Block Diagram 25

iv



I EXECUTIVE SUMMARY

This document provides reference material for personnel using the
air traffic control (ATC) interface between the National Airspace
System (NAS) and the Data Link Test Bed. This interface card can
be used on any Versa Module Extended (VME) based computer system
to provide an interface between that system and the NAS. It was
originally designed to be part of the Data Link Test Analysis
System (DATAS) in its role to provide interfaces to any part of the
NAS components used for Data Link.

This document contains a detailed description of the hardware of
the ATC Interface card. It includes schematics, Pal Source code,
diagnostic descriptions, and should be sufficient for hardware
personnel to become familiar with the operation of the card.
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5 GENERAL DESCRIPTION

The Air Traffic Control (ATC) InLeLface card is a Versa Module
Extended (VME) bus compatible module which provides an interface
between the NAS (HOST or ARTS) system and the VAX-750. This card
communicates with those systems via the synchronous modems of the
LSSS. Intermediate processing of the data is provided by the 68020
processor of the VME system. This card can be used in the Data
Link Test Analysis System (DATAS) or any other VME based 68020
system.

The ATC interface card has extensive "built in" diagnostic
capability which can be controlled by the 68020. It has the
ability to use either external or internally generated modem clocks
(between 300 and 19,200 baud) for data processing. Configuration
of the entire card is controlled via the 68020. Signals can be
"looped back" for monitoring; sync detection logic, transmit parity
generation logic and interrupts can be disabled. It also contains
a mechanism for storing all incoming data (including the parity
bits) if desired. The use of this capability makes it possible for
two cards to reside in one VME chassis where one unit can be
configured to monitor the performance of the other if desired.

The logic of the ATC Interface card is almost entirely in
programmable logic and can be easily changed if desired.

S Figure 1 is a block diagram of the ATC Interface card.
Communication with the VME system is via A32/D08 standard
protocol. The interface card is assigned a particular block of
addresses for this purpose. It monitors the address lines as well
as the address modifier lines and responds when one of the assigned
address-es is accessed by the processor. Its transmit data is
received from the processor and stored in "dual port" random access
memory (RAM) so that both the card and processor can access the
same locations. Control logic for configuration of the card is
received in the same manner. When the processor desires to
transmit a message to an external system, it loads the Transmit
memory with the message and the control latches with the length of
the message and issues a "start" command. When the card has
completed the assigned transmission, it sends an interrupt request
to the processor to indicate completion of the task.

The ATC Interface card receives its data from the external device
(or internally if in the loop back mode), stores it in the Receive
Memory and notifies the processor via an interrupt whenever a valid
End of Message (EOM) is received or a parity error occurs. The
card can also be configured to store all incoming data after a
specified number of consecutive, zeros occurs (controlled via
6R020). If the receive sync detection logic is enabled, the data
will be "overwritten" with the input data if a valid sync message
(either 17 or 18 consecutive zeros followed by a 1) is detected.. If no valid sync occurs (or sync detection is disabled) an
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interrupt is issued to the processor when 128 bytes have been
stored. The receive data are stored in memory blocks of 128
bytes. Each block is assigned a separate interrupt vector, so that
the processor is apprised of the block which contains the end of
the message when it receives the interrupt. These blocks are used
in sequence so that the processor need not keep up in real time
with the reading of the data.

RELATED DOCUMENTS

NAS-MD-601: This is the interface control document for NAS EN
ROUTE - ARTS IIIA.

atcint2.icd: This document defines the addresses and all control
bits.

atc2.s: This document is the source code for the PALs of the
board and is included as appendix C.

atci2_l.dwg: This is sheet 1 of the schematic and is shown in
this document as figure 2, sheet 1.

atci2_2.dwg: This is sheet 2 of the schematic and is shown in
this document as figure 2, sheet 2.

atc2dr.dwg: This is sheet 1 of the schematic but also includes
the board layout and is shown in this document
as figure 3.

atc2.pal: This file shows the file information for all the
PALs (U#, board location, PAL type, source file
name, jedec file name and date, source file
location, and various comments about the
function. A copy of this file is included as
figure 3, sheet 2.

HARDWARE CONTROL

All of the hardware controls are exercised via menu driven
selections from the system console. When the system is initialized
(the program is called nas and is in user directory 100.nas ), it
comes up with a top level menu. This is the menu which is used by
the system personnel when actually working with the NAS. There are
two submenus for diagnostic purposes: (1) the Hardware Diagnostic
menu which is accessed by entering L from the Top Level and (2) the
Software Diagnostic menu which is accessed by entering G from the
top level. Only the Hardware menu will be discussed here.

HARDWARE DIAGNOSTIC MENU (L).

The Hardware Diagnostic menu allows the following selections:

1 - Display RX buffer (a submenu allows selection of choice)
2 - Display TX buffer
3 - Not used
4 - Transmit 8 byte test message (ends with parity error)
5 - 1/sec XMT test (1 to 256 bytes)
6 - 1/sec L/B test

3
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7 - Not used
8 - 8 Byte EOM test message (transmitted once)
9 - Compose Test message (enter your own message)
A - View composed test message
B - XMT composed test message
C - XMT composed test message 1/sec
J - Card Configuration menu
K - Rewrite Screen
L - Go to top level menu

CARD CONFIGURATION MENU (J MENU).

This menu reads the Hardware Status Control register and interprets
the contents so that the configuration of the hardware is easily
seen. The status of the following parameters is given on the
menu:

Interrupts Enable/Disable
Loop Back Lnable/Disable
XMT data Enable/Disable
RCV data Enable/Disable
Invert data Enable/Disable
RX sync Enable/Disable
XMT Logic Enable/Disable
# of Consecutive O's Value

It also reads the Hardware Status Register and reports the status
of the following hardware parameters:

Status Register Contents
TX Clock Present/No TX clock
RX Clock Present/No RX clock
Xmt Logic Active/Inactive
RCV Logic Active/Inactive

The J Menu also allows the selection of the configuration
parameters from the following menu:

1 - Reset Card
2 - Enable Operation
3 - Disable Operation
4 - Set Baud Rate (300 to 19200 for internal clock)
5 - Enable Interrupts
6 - Disable Interrupts
7 - Enable Loop back
8 - Disable Loop Back
9 - Enable XMT data
A - Disable XMT data
B - Enable RCV data
C - Disable RCV data
D - Enable Invert data
E - Disable Invert Data

0



P F - USE EXT XMT clock
G - UNUSE EXT XMT clock
H - USE EXT RCV clock
I - UNUSE EXT RCV clock
J - Enable RCV Sync Detection
K - Disable RCV Sync Detection
L - Set # consecutive sync O's
M - Enable XMT Logic
N - Disable XMT Logic
R - Set XMT Test Conditions
S - Leo Test Mode Menu (hardware diagnostics)
T - George Test Mode Menu (software diagnostics)
U - Top Level Menu

MEMORY DIAGNOSTICS.

The memory diagnostics are run via a program called nasmtest. This
program is menu driven and provides the following capabilities:

1. The ability to address any address within the system (not
limited to those assigned to the ATC interface.

2. The ability to perform a "write - read - read" cycle on any
address. Data are variable.

3. The ability to perform a constant "read" of any address. This
*is mainly for troubleshooting purposes.

4. The ability to perform a constant "write" of any address.
This is also for troubleshooting purposes.

5. A function which verifies "write-read" data on one address.
Data is variable but not selectable.

6. A function which verifies "write-read" data of 0 to 255 on a
specified number of addresses.

7. A function which shifts a single 1 pattern to the left and
verifies proper performance.

8. A function which shifts a single 0 pattern to the left and
verifies proper performance.

9. The ability to "mask out" certain bits so that the processor
does not check them. This function is used mainly to eliminate
going to the screen with the errors as it slows down the prf of the
functions considerably.

MEMORY MAP OF ATC2 INTERFACE

The memory of the ATC2 interface hardware will by organized as
* follows:



The memory of the ATC interface will be assigned to the addresses
in the EF700000 block of system memory. It will be organized so
that several interface cards can reside in the same unit, with the

only difference being the addresses of each unit (one Pal
difference). Assignments will be as follows:

EF700000-EF70FFFF INTERFACE UNIT #1
EF710000-EF71FFFF INTERFACE UNIT #2
EF720000-EF72FFFF INTERFACE UNIT #3
EF730000-EF73FFFF INTERFACE UNIT #4

The breakdown of memory allocation within each block is as follows:

EF700000 Hardware control Register
EF700001 Clock Contol Register
EF700002 Consecutive Zero Monitor Control
EF700003 No Longer Used
EF700004 Transmit Data Byte Count (8 lsbs)
EF700005 Software System Enable (l=enable, 0=disable)
EF700010 Hardware Status Word (Read Only)
EF700011

TO
EF700FFF NOT USED
EF701000

TO
EF7OI3FF Receive Data Memory
EF701400

TO0
EF701FFF NOT USED
EF702000

TO
EF7023FF Transmit Data Memory
EF702400

TO
EF70FFFF NOT USED

All memory except for the Hardware Status word (EF700010) is dual
port and can be written or read by the computer interface.

ADDRESS DECODING.

The ATC Interface card is set up as an A32 (32 address bits)/D08
(8 data bits) interface. It monitors the address modifier lines
on the VME bus and responds to only address modifiers of 09, 08,
OD, and OE which are valid only for A32/D08 systems. The two least
significant bits of address are defined by the following truth
table.

100



DS1 DSO A01 LWORDLSB ADD

0 x 0 X0
0 X 1 X2
x 0 0 Xl
X 0 1 X3

The address decode function is divided between several PALs on the
interface card. ADEC.ABL (U13) decodes address bits 16 to 31 to
break the decodes into 64k blocks. When the appropriate 64k block
is accessed which matches that assigned to the particular interface
card, it produces MAD1 to signify that fact. BDEC.ABL (U24)
further breaks down the decode to either CONTROL, TRANSMIT MEMORY,
or RECEIVE MEMORY. Its outputs are passed on to the final decode
pal CDEC.ABL (U25) which produces the appropriate enables for the
logic of the particular areas of the interface logic by using these
inputs and the 8 Lsb's of the VME address. (The two Lsb's are
produced by INBYT.ABL (U28) to decode the four signals waiul are
used by the VME to address the two lowest address bytes (LWORD,
DSO, DSI, and A01). In order to prevent right and left port
simultaneous accesses to the same memory address, the right port
(hardware side) is only enabled when an active transmit or receive
cycle is in progress.

The acknowledge handshake logic for the VME bus is handled by PALs
U30 (ACKTIM.ABL) and U31 (ACKLOG.ABL). These PALs use the data and
address strobes from the VME bus along with the "write" control
signals to produce the acknowledges required to satisfy the
handshake protocol of the VME.

INTERRUPT PROCESSING.

All of the hardware interrupts to the 68020 are at system interrupt
level 6. Figure 4 is a block diagram of that interrupt logic.
There are eight different interrupt vectors. One is assigned to
the transmit interrupt and the other seven are assigned to the
receive data buffers. The buffer which contains the last valid
receive data is used to generate the propeF vector so that the
processor can properly locate the latest data.

AINCONT.ABL (U17) controls the interrupt handshaking with the
68020. It receives the requests via INTO-2 from the priority PAL
(IPRI.ABL). It accepts higher level interrupts until the end of
state 1. It then freezes at that vector address until state 7 when
it is reset. It furnishes the priority PAL with IAK which resets
the interrupt request. The drawing of the state diagram is shown
in figure 5.

IPRI.ABL (U18) stores interrupt requests from the system and passes
them along to U17 according to priority (IRQ7 is the highest
priority). Transmit interrupts (TINT) have priority over receiveP (RINT). The interrupt requests are active high and remain set

11
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until the interrupt is serviced. The vector request is an ACTIVE
LOW three-bit field (IRQA,IRQB,IRQC). The outputs are also active
low (INT2,INTI,INTO). All interrupts are cleared when a RESET is
received. A separate vector is generated for each block of
addresses of receive data.

The interrupt vectors for the various levels of interrupts are
defined as follows:

Rec. Data Group 1 Vec.Prom Add. Vector
1 006 DO
2 005 D1
3 004 D2
4 003 D3
5 002 D4
6 001 D5
7 000 D6

The vector for the transmit data interrupt is D7 and it is at
address 007.

The requests for interrupts come from the transmit and receive data
logic in the form of RXINT and TXINT. These signals are processed
by the ACKLOG.ABL and passed on to the interrupt prnr-essing logic.
TXINT is produced when the designated number of bytes have been
transmitted by the hardware. In this manner, the computer is
notified of the completion of the assigned task. The receive
interrupt request (RXINT) comes to ACKLOG.ABL from the receive
status logic (STATCON.ABL). See the description of the status
logic for details.

INPUT CLOCK CONTROL.

The serial input clock control is handled by PAL U36B. This PAL
is controlled by the following signals:

USEXTRX - Selects either the internally generated or external clock
for use of receive logic.

USEXTTX - Selects either the internally generated or external clock
for use of transmit logic.

LOOPBK - Uses either incoming RECDATA or output transmit data for
input receive data.

INVDAT - Provides the option of inverting both transmit and
receive data.

This module contains logic which effectively filters glitches on
both transmit and receive clocks. The rise times of these signals
can be several microseconds and the hysteresis provided by the line
receivers is sometimes not sufficient to eliminate small glitches.
Whenever the input clocks are high, a counter is enabled to count
up to seven (where it remains until the input goes back low). The
counter is reset every time the input clock goes low. Thus, if a

14



S glitch occurs at the count of four or five, it merely restarts the
counter. The external transmit logic is enabled by TXCKEN which
occurs at the positive going edge of the input clock. The external
receive logic is enabled by RXCKEN which occurs at the negative
edge of the input clock. Both occur at a count of six of their
respective counters. Either the external clocks or the internally
generated clock (300 - 19200) can be selected by the input control
signals.

TRANSMIT DATA PROCESSING

The transmit data processing logic is controlled via the Transmit
Control logic of U55 and U56. This module is actually a state
controller whose state diagram is shown in figure 6. If the
processor desires to transmit a message, it first stores the
transmit data in the Transmit Memory, Ul0. It stores the number
of bytes to transfer in latches U5 and U20. U5 also contains the
"transmit start" signal (TXSTART) which occurs on the transition
of bit 0 from a 0 to a 1. This event sets TXACTIVE which enables
the Transmit Control State controller to run. It moves one state
at the Lead Edge of each Transmit Clock. State Sl starts the
generation of the sync pattern. S2 enables the load of the byte
count into the byte counter U53, U54. The transmit output
continues to be all zeros until state S17 is reached, which
generates a 1 for the sync message. S18 enables the loading ofS the shift register with the first byte of output data. S19 checks
for a "word count=0" and since this is not the case, the controller
goes to state S20 which enables the memory address counter to
increment to the next byte. The next state, S21 enables the byte
counter to decrement. The state controller then goes through
states S22, S23, S24, and S25 while shifting out the data from the
transmit shift register U57 via the transmit parity generator U58.
At state S26 a check is made to see if the transmit parity
generation logic is enabled (this requires a nine state loop - 8
data bits plus parity). If the logic is enabled, it goes to state
S27 which loads the next byte into the shift register and transmits
the parity bit out the serial transmit port. If the logic is
disabled, it skips state S27 and goes to S19 to check for a word
count of zero. The loop continues until a word count of zero
condition is reached. At this time TXACTIVE is reset, a transmit
interrupt request is issued, and the state controller goes to the
IDLE state SO.

Appendix A is a file collected via a logic analyzer which shows two
transmit sequences. The first is with the transmit logic enabled
(pages A-1 to A-3) and the second is with the transmit logic
disabled (pages A-4 to A-6). Both sets of data contain comments
which flag significant events on any particular state.

15
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5 RECEIVE DATA PROCESSING

Many features are included for analysis of system operation when
peculiarities occur. The normal sync pattern for the incoming data
is either 17 or 18 zeros (depending on the level of the idle
character when the sync pattern starts) followed by a 1. A common
problem is the missing of a sync character because a 1 was picked
up by the receive logic when a 0 was actually transmitted on the
other end. The ATC interface contains logic to monitor the number
of consecutive zeros prior to storage of data. When the threshold
(controlled via the processor and address EF700002) is exceeded,
all incoming data (including the parity bit) is stored in RAM so
that it can be read by the processor. If an actual sync pattern
is later detected prior to the storage of 128 bytes, the stored
data is over written with the real message data. In this mode the
parity bits are stripped off by the receive processing logic and
only the message is stored.

Three sets of data are included as appendix B. They show receive
logic state sequences for three different events.

1. Pages B-1 to B-4 show the processing when the Receive Sync
detection logic was DISABLED and a standard 8 byte message was
received. Significant events are commented as the sequence is
traced from sync occurrence and the exceeding of the MTE threshold
until the end of the message occurs. This sequence illustrates the
storage of all incoming data, including parity. The use of this
data along with the state diagrams will make it easy to understand
the receive logic.

2. Pages B-5 to B-7 show the same sequence as described above,
but with Receive Sync Detection logic ENABLED. This shows the
storage of only the real input data, with the parity bits stripped
off by the hardware.

3. Pages B-8 to B-10 show the actual storage of data cycles.
These sequences are actually performed by the Status Logic, which
controls the storage of all Receive data. These sequences are in
single 100 ns clock increments, unlike 1 and 2 above which were one
clock sequence per Receive Clock (RXCK). These three sequences
show a normal Memory storage cycle, a Status storage cycle, and a
Reset cycle which occurs when sync is detected.

RECEIVE DATA SYNC DETECTION.

Sync detection is controlled by U42 (SYNDET.ABL). This logic
searches for the sync pattern of either 17 or 18 zeros followed by
a 1 to identify the start of a message. U42 is comprised of two
state controllers which use RXCKEN and RXDVAR as the control inputs
for the state controllers. Equations are given in SYNDET.ABL and
the state diagram is shown on figure 7.

S 17
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The enable signal for the state controllers is ALLOW, which is
activated any time a 1 is detected in the input data stream. It
remains active until a string of 19 consecutive zeros disables the
sync detection logic until another 1 is detected.

The first of the two state controllers in U42 (outputs QA,QB,QC and
QD)detects 16 consecutive zeros- It is reset to state SO when any
input data bit is a 1. On the 16th zero, output SIXT goes low.
On the 17th consecutive zero, RXSYNC is generated. If the 18th
data bit is a 1, RXSYNC is terminated and RXACTIVE is generated.
If the 18th data bit is a 0, the controller waits for the 19th
bit. If the 19th bit is a 1, RXSYNC is terminated and RXACTIVE is
generated (this timing is also shown on figure 1) . If the data bit
is another zero, ALLOW is disabled and the process must begin anew
after another 1 has been received. All of the above cases are
covered in the "testvectors" portion of the PAL source code file
SYNDET.ABL.

Receive data storage control is under the control of U43,
BITCOUNT.ABL - This PAL contains the logic to control storage of
receive data in memory. When the "consecutive zero threshold" is
exceeded (MTE), incoming data are stored in RAM as it comes in
(every eight bits). If sync is detected, the address counter is
reset and data is stored every nine bits as parity is not stored
in memory for real data.

This is accomplished in the following manner: A state controller
which has 10 states (see figure 8) is in the IDLE state until MTE
occurs. When this happens, the state controller goes around a loop
as follows: SO(IDLE) jumps to S2-S3-$4-S5-S6-S7-S8-$9-S2-S3, etc.
Data are written into RAM on S9. If sync occurs, the state
controller goes to state Sl and also loops back to S1 instead of
52 making the loop equal to nine data bits. Data are still stored
at state S9 by this PAL generating LDRX. The actual storage
process is controlled by another PAL. This PAL also produces LACT
which is a signal which lasts from the time MTE occurs until a real
sync is detected (RXSYNC). If RXSYNC is detected before 128 bytes
are stored, LACT is reset, the loop changes to nine bits, and the
data previously written in RAM are written over with the actual
message data. If no sync is detected, the storage of data ends
after 128 bits and the status logic strobes the value of LACT to
indicate to the co-puter that no valid start of message was
detected, but the threshold was exceeded.

RECEIVE STATUS LOGIC.

The receive data are stored in RAM in blocks of 128 bytes. Each
group has a 4-byte status word associated with it to identify some
of its characteristics for the proceqqor. The address assignments
of these status blocks is shown below:

*19
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Block # Data Address(start) Status Address (start)
1 EF701080 EF701004
2 EF701100 EF701008
3 EF701180 EF70100C
4 EF701200 EF701010
5 EF701280 EF701014
6 EF701300 EF701018
7 EF701380 EF70101C

All data are actually stored in the receive data memory under the
control of the status logic. The state diagram of this function
is shown on figure 9. As indicated, this state diagram actually
contains three separate loops. It is normally in state 0 (IDLE)
awaiting a command to move to one of the other loops. It is preset
to this state on power up or reset and is returned there upon
leaving any of the o-her loops. The main control signal for the
status logic is LDRX which comes from BITCOUNT.ABL during state 9
of its loop. The status logic first performs a lead edge
detection of this signal since it lasts for the duration on one of
the incoming receive data clocks. If no end of message (PXEOM) has
been detected, the state controller goes to state 1. U47 then
produces the write enable pulse, RXWR, to write the data into RAM.
On the following clock, it goes to state 2 which results in En Rmac
which enables the address counter to increment to the next
address. On the following clock, it returns to state 0 to await
the next command. This loop will be the normal mode after the
Monitor threshold has been exceeded until Sync has been detected.

When a receive sync pattern is detected, U42 produces RXACTIVE,
which is sent to the status controller. It performs a "lead edge
detection" of this signal which is used to send the state
controller to state E. This is used to generate Clr Rmac which is
used to clear the memory address counter so that the data will be
written over that stored previously after MTE. It remains in state
E only for one clock period, after which it returns to state 0.
Each nine bits thereafter, LDRX occurs and the loop is repeated to
store all the incoming data in the Receive data memory. If LDRX
is received after RXEOM and RXACTIVE have occurred, it signifies
the end of the message and the status controller goes to the third
loop to write the data and append the status data to the block.
The sequence is as follows: At the lead edge of LDRX the state
controller goes to state 3 which produces RXWR to write the last
byte of data into the RAM. It then goes to state 4 which produces
Latlad which is used to latch the address of the last byte into U51
and U52 (these data are to be included in the status block). On
the following clock, it goes to state 5 which produces LoRmac
(which loads the memory address counter with the address for the
status block for the particular group of data which has just been
stored) and sets STAT to notify the logic that the Status portion
of the receive cycle is in progress. STAT is used to disable the
outputs of the input shift register U37 and to select the addresses
of the status blocks in RADCON.ABL (the memory address counter

21
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logic). The following clock takes the controller to state 6 which
produces Sel_SO which is used to enable the contents of U52 to the
Receive memory data bus (RXDA<0-7>). The contents of U52 were
latched during state 4 and include the status of the following
signals:

1. LACT - This signal is high from MTE to RXACTIVE and indicates
to the processor that the data is a valid message (1) or input raw
data (0).

2. ABORT - This notifies that processor that an ABORT message has
been received. This consists of nine consecutive zeros.

3. HANDSHAKE BIT 7 - This bit is written to a zero by the
processor each time it reads the status data and is written to a
1 each time a new status word is stored by the hardware. This bit
is used to detect an out of sync condition between the hardware and
software.

4. The two Msb's of the Last valid address.

The following clock takes the state controller to state 7 which
produces RXWR to write the contents of U52 to memory. The
following clock takes it to state 8 which produces En_Rmac to
increment the address counter and reset SelSO. The following
clock takes it to state 9 which produces Sel_S1 to enable the
contents of U51 to be placed on RXDA<0-7>. The following clock
takes it to state A which produces another RXWR and writes the
contents of U51 (the 8 Lsb's of the Last valid address) into
memory. The following clock produces state B which produces
Clr_Rmac, Resets Stat and sets -Sel_SI to a 1. On the following
clock the logic takes one of three branches depending on the
conditions. The normal exit loop for a valid message is shown in
the sequence of appendix B, sheet B-9. This is for a message with
a valid EOM and no parity error. If the RXACTIVE is a 1 and a
parity error has occurred, the next state is SD, which generates
STOP and then goes to SF on the following clock to generate the
Receive interrupt. It then goes to S14 which generates NEXT to
increment the address counter to the next block for the next
message. The same loop is also followed if 128 bytes are stored
after MTE without detecting a receive sync pattern. The only
difference will be the fact that LACT will be a 1 to identify the
block as entirely raw data after MTE was exceeded. If the state
controller is at state SB with RXACTIVE & !RXEOM & !RXPER (the
normal condition if a message exceeds 128 bytes), the state
controller will go to state SC. From here it goes to S14 which
generates NEXT to increment the address counter to the next block,
but it skips the states which will generate an interrupt. An
interrupt is generated only at the end of a sequence (a valid EOM
or a parity error).
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RECEIVE PARITY LOGIC.

The parity of incoming data is checked by RXPAR.ABL (U38). It
monitors the output of the Input data shift register U37, and the
input parity bit (RXPARIN) to see if the received parity matches
that computed from the input data. If the expected and received
parity bits are different and LDRX is a 1, RXPER is generated to
signify a parity error has occurred. If this occurs, it will
result in the generation of RXEOM by EOMDET.ABL (U44) and storage
of input data will be aborted.

EOM DETECTION.

The EOM detection logic monitors the output of the receive data
input shift register. The normal EOM character is B1. This logic
is disabled on the character following the detection of LRCPREP,
as the value of this byte can be anything and must not be confused
with the normal EOM. A receive message is also terminated whenever
a parity error is detected.

RECEIVE MEMORY ADDRESS CONTROL.

This function is not a straight forward counter because of the way
in which the data are organized in memory. The function is
performed in the module called RADCON.ABL which is comprised of U49
and U50. A simplified block diagram of the function is shown on
figure 10. The function consists of two separate counters and a
multiplexor. A 7-bit counter addresses the Lsb's and a 3-bit
counter accesses the Msb's of the memory. When STAT is not active
(when not in the status loop), the outputs of the counters are
selected via the multiplexor. If STAT is active, the four Lsb's
are selected and the remaining six are forced to zero. The four
Lsb's were preset to the proper address as part of the status loop
so that the status block can be associated with the particular
block of 128 bytes stored in RAM. Normally, the three Msb's
identify the 128 byte block, but if a message exceeds 128 bytes,
a CAR from the 7-bit counter increments the Msb counter to the next
block and message storage continues. The overflow will be flagged
by the value of the "last valid address" in the status area of the
message. The status message will be in the area associated with
the last block of data.
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APPENDIX A
TRANSMIT DATA SEQUENCES

0



APPENDIX A
TRANSMIT DATA OUTPUT SEQUENCES

This file is for the transmit logic operation. The message
selected is the standard 8 byte message (0,1,2,3,4,5,6,B1).

THIS DATA SET IS A TRANSMIT CYCLE WITH TRANSMIT LOGIC ENABLED.
The logic analyzer is set up to store only if TXCKEN=l.
It is set to trigger on TXACTIVE.

When the transmit logic is ENABLED, the loop transmit control loop is as follows:
(0,1,3,2,6,7,5,4,C,D,F,E,A,B,9,8,10,11,13,12,16,17,15,14,1C,1D,1F,1E,12,16,17,15,14 etc.) In this mode, the loop
is 9 states long after the initial sequence.

SEQ T S T TX E E E L T TX ADD T T L T

X T X C N N N D X DA X X 0 X

C A A 0 M T T T I < 0 1 A D

K R C N E X C C N 0 ' 0 D A

E T T T M M T T T - S I S T

N I R A E 7 S R A

V 0 D M >
E L

505 1 1 0 00 0 1 0 1 0 01 008 0 1 1 1

506 1 1 0 00 0 1 0 1 0 01 008 0 1 1 0S 507 1 1 0 00 0 1 0 1 0 01 008 0 1 1 1
508 1 1 0 00 0 1 0 1 0 01 008 0 1 1 0

509 1 1 0 00 0 1 0 1 0 01 008 0 1 1 1

510 T 1 1 1 00 0 0 0 1 0 00 008 0 1 0 0 TXACTIVE occurs

511 1 1 1 01 0 0 0 1 0 00 008 1 0 0 1 TX1O'S->O,TXO'S->O,TXCONT->01

512 1 1 1 03 0 0 0 0 0 00 000 1 0 0 0 BYTE COUNTER LOADED

513 I 1 1 02 0 0 0 1 0 00 000 1 0 0 0

514 1 1 1 06 0 0 0 1 0 00 000 1 0 0 0

515 1 1 1 07 0 0 0 1 0 00 000 1 0 0 0

516 1 1 1 05 0 0 0 1 0 00 000 1 0 0 0

517 1 1 1 04 0 0 0 1 0 00 000 1 0 0 0

518 1 1 1 OC 0 0 0 1 0 00 000 1 0 0 0

519 1 1 1 OD 0 0 0 1 0 00 000 1 0 0 0

520 1 1 1 OF 0 0 0 1 0 00 000 1 0 0 0

521 1 1 1 OE 0 0 0 1 0 00 000 1 0 0 0

522 1 1 1 OA 0 0 0 1 0 00 000 1 0 0 0

523 1 1 1 OB 0 0 0 1 0 00 000 1 0 0 0

524 1 1 1 09 0 0 0 1 0 00 000 1 0 0 0

525 1 1 1 08 0 0 0 1 0 00 000 1 0 0 0

526 1 1 1 10 0 0 0 1 0 00 000 1 0 0 0

527 1 1 1 11 0 0 0 1 0 00 000 1 0 0 0

528 1 1 1 13 0 0 0 1 0 00 000 1 1 0 0 TX1O'S->I(GEN SYNC=1)

529 1 1 1 12 0 0 0 1 0 00 000 0 0 1 1 LOADSR -> 00

530 1 1 1 16 1 0 0 1 0 0 000 0 0 0 1 En Memad generated

531 1 1 1 17 0 0 1 1 0 01 001 0 0 0 0 TXMAD->01

532 1 1 1 15 0 0 0 1 0 01 001 0 0 0 0
533 1 1 1 14 0 0 0 1 0 01 001 0 0 0 0

534 1 1 1 IC 0 0 0 1 0 01 001 0 0 0 0

535 1 1 1 1D 0 0 0 1 0 01 001 0 0 0 0
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536 1 1 1 1F 0 0 0 1 0 01 001 0 0 0 0

SEQ T S T TX E E E L T TX ADD T T L T

X T X C N N N O X DA XX 0 X

C A A 0 M T T T I < 0 1 A D

K R C N E X C C N 0 0 D A

E T T T M M T T T - S S T

N I R A E 7 S R A

V 0 D M >

E L

537 1 1 1 1E 0 0 0 1 0 01 001 0 0 0 0

538 1 1 1 12 0 0 0 1 0 01 001 0 0 1 0 LOADSR -> 01

539 1 1 1 16 1 0 0 1 0 01 001 0 0 0 0 EnMemad generated

540 1 1 1 17 0 0 1 1 0 02 002 0 0 0 0 TXMAD->02

541 1 1 1 15 0 0 0 1 0 02 002 0 0 0 0

542 1 1 1 14 0 0 0 1 0 02 002 0 0 0 0

543 1 1 1 IC 0 0 0 1 0 02 002 0 0 0 0

544 1 1 1 ID 0 0 0 1 0 02 002 0 0 0 0

545 1 1 1 IF 0 0 0 1 0 02 002 0 0 0 0

546 1 1 1 1E 0 0 0 1 0 02 002 0 0 0 0

547 1 1 1 12 0 0 0 1 0 02 002 0 0 1 1 LOADSR -> 02

548 1 1 1 16 1 0 0 1 0 02 002 0 0 0 0EnMemad generated

549 1 1 1 17 0 0 1 1 0 03 003 0 0 0 0 TXMAD->03

550 1 1 1 15 0 0 0 1 0 03 003 0 0 0 0

551 1 1 1 14 0 0 0 1 0 03 003 0 0 0 0

552 1 1 1 IC 0 0 0 1 0 03 003 0 0 0 0

553 1 1 1 1D 0 0 0 1 0 03 003 0 0 0 0

554 1 1 1 IF 0 0 0 1 0 03 003 0 0 0 0

555 1 1 1 IE 0 0 0 1 0 03 003 0 0 0 1

556 1 1 1 12 0 0 0 1 0 03 003 0 0 1 0 LOADSR -> 03

557 1 1 1 16 1 0 0 1 0 03 003 0 0 0 1 EnMemad generated

558 1 1 1 17 0 0 1 1 0 04 004 0 0 0 0 TXMAD-04

559 1 1 1 15 0 0 0 1 0 04 004 0 0 0 0

560 1 1 1 14 0 0 0 1 0 04 004 0 0 0 0

561 1 1 1 IC 0 0 0 1 0 04 004 0 0 0 0

562 1 1 1 ID 0 0 0 1 0 04 004 0 0 0 0

563 1 1 1 iF 0 0 0 1 0 04 004 0 0 0 0

564 1 1 1 1E 0 0 0 1 0 04 004 0 0 0 1

565 1 1 1 12 0 0 0 1 0 04 004 0 0 1 1 LOADSR -> 04

566 1 1 1 16 1 0 0 1 0 04 004 0 0 0 0EnMemad generated

567 1 1 1 17 0 0 1 1 0 05 005 0 0 0 0TXMAD->05

568 1 1 1 15 0 0 0 1 0 05 005 0 0 0 0

569 1 1 1 14 0 0 0 1 0 05 005 0 0 0 0

570 1 1 1 IC 0 0 0 1 0 05 005 0 0 0 0

571 1 1 1 1D 0 0 0 1 0 05 005 0 0 0 0

572 1 1 1 IF 0 0 0 1 0 05 005 0 0 0 1

573 1 1 1 IE 0 0 0 1 0 05 005 0 0 0 0

574 1 1 1 12 0 0 0 1 0 05 005 0 0 1 0 LOADSR -> 05

575 1 1 1 16 1 0 0 1 0 05 005 0 0 0 1 EnMemad generated

576 1 1 1 17 0 0 1 1 0 06 006 0 0 0 0 TXMAD->06

577 1 1 1 15 0 0 0 1 0 06 006 0 0 0 0

578 1 1 1 14 0 0 0 1 0 06 006 0 0 0 0

579 1 1 1 IC 0 0 0 1 0 06 006 0 0 0 00
580 1 1 1 10 0 0 0 1 0 06 006 0 0 0 0
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581 1 1 1 1F 0 0 0 1 0 06 006 0 0 0 1

SEQ T S T TX E E E L T TX ADD T T L T

X T X C N N N D X DA XX 0 X

C A A 0 M T T T I - 0 1 A D
K R C N E X C C N O 1 0 D A

E T T T M M T T T - S I S T
N I R A E 7 S R A

V 0 D M >

E L

582 1 1 1 1E 0 0 0 1 0 06 006 0 0 0 0

583 1 1 1 12 0 0 0 1 0 06 006 0 0 1 1LOADSR ->06

584 1 1 1 16 1 0 0 1 0 06 006 0 0 0 1 En Memad generated

585 1 1 1 17 0 0 1 1 0 R1 007 0 0 0 TXMAD->07

586 1 1 1 15 0 0 0 1 0 81 007 0 0 0 0

587 1 1 1 14 0 0 0 1 0 R1 007 0 0 0 0

588 1 1 1 1C 0 0 0 1 0 81 007 0 0 0 0

589 1 1 1 1D 0 0 0 1 0 81 007 0 0 0 0

590 1 1 1 1F 0 0 0 1 0 R1 007 0 0 0 1

591 1 1 1 1E 0 0 0 1 0 R1 007 0 0 0 1

592 1 1 1 12 0 0 0 1 0 81 007 0 0 0 LOADSR -> B1

593 1 1 1 16 1 0 0 1 0 R1 007 0 0 0 1EnMemad generated

594 1 1 1 17 0 0 1 1 0 00 008 0 0 0 1TXMAD->08

595 1 1 1 15 0 0 0 1 0 00 008 0 0 0 0

596 1 1 1 14 0 0 0 1 0 00 008 0 0 0 1

597 1 1 1 1C 0 0 0 1 0 00 008 0 0 0 1

598 1 1 1 1D 0 0 0 1 0 00 008 0 0 0 0

599 1 1 1 1F 0 0 0 1 0 00 008 0 0 0 0

600 1 1 1 1E 0 0 0 1 0 00 008 0 0 0 0

601 1 1 1 12 0 0 0 1 0 00 008 0 1 0 1

602 1 1 0 00 0 1 0 1 0 01 008 0 1 1 0

603 1 1 0 00 0 1 0 1 0 01 008 0 1 1 1

604 1 1 0 00 0 1 0 1 0 01 008 0 1 1 0
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THIS DATA SET IS A TRANSMIT CYCLE WITH TRANSMIT LOGIC DISABLED.
The logic analyzer is set up to store only if TXCKEN=l.
It is set to trigger on TXACTIVE.

When the transmit logic is DISABLED, the loop transmit control loop is as follows:
(0,1,3,2,6,7,5,4,CDFEAB ,9,8,10,l1,13,12,16,17,15,14,lC,1D,1F,12,16,17,15,14 etc.) In this mode, the loop i1

8 states long after the initial sequence.

SEQ T S T TX E E E L T TX ADD T T L T

X T X C N N N D X DA XX 0 X

C A A 0 M T T T 1 0 1 A D

K R C N E X C C N 0 0 D A

E T T T M M T T T - S I S T

N I R A E 7 S R A

V 0 D M >

E L

502 1 1 0 00 0 1 0 1 0 01 008 0 1 1 0

503 1 1 0 00 0 1 0 1 0 01 008 0 1 1 1

504 1 1 0 00 0 1 0 1 0 01 008 0 1 1 0

505 1 1 0 00 0 1 0 1 0 01 008 0 1 1 1

506 1 1 0 00 0 1 0 1 0 01 008 0 1 1 0

507 1 1 0 00 0 1 0 1 0 01 008 0 1 1 1

508 1 1 0 00 0 1 0 1 0 01 008 0 1 1 0

509 1 1 0 00 0 1 0 1 0 01 008 0 1 1 1

510 T 1 1 1 00 0 0 0 1 0 00 008 0 1 0 0 TXACTIVE occurs

511 1 1 1 01 0 0 0 1 0 00 008 1 0 0 1 TX1O'S->0,TX0'S->0,TXCONT->01

512 1 1 1 03 0 0 0 0 0 00 000 1 0 0 0

513 1 1 1 02 0 0 0 1 0 00 000 1 0 0 0

514 1 1 1 06 0 0 0 1 0 00 000 1 0 0 0

515 1 1 1 07 0 0 0 1 0 00 000 1 0 0 0

516 1 1 1 05 0 0 0 1 0 00 000 1 0 0 0

517 1 1 1 04 0 0 0 1 0 00 000 1 0 0 0

518 1 1 1 OC 0 0 0 1 0 00 000 1 0 0 0

519 1 1 1 OD 0 0 0 1 0 00 000 1 0 0 0

520 1 1 1 OF 0 0 0 1 0 00 000 1 0 0 0

521 1 1 1 OE 0 0 0 1 0 00 000 1 0 0 0

522 1 1 1 OA 0 0 0 1 0 00 000 1 0 0 0

523 1 1 1 08 0 0 0 1 0 00 000 1 0 0 0

524 1 1 1 09 0 0 0 1 0 00 000 1 0 0 0

525 1 1 1 08 0 0 0 1 0 00 000 1 0 0 0

526 1 1 1 10 0 0 0 1 0 00 000 1 0 0 0

527 1 1 1 11 0 0 0 1 0 00 000 1 0 0 0

528 1 1 1 13 0 0 0 1 0 00 000 1 1 0 0

529 1 1 1 12 0 0 0 1 0 00 000 0 0 1 0 LOADSR ->00

530 1 1 1 16 1 0 0 1 0 00 000 0 0 0 0 En Memad generated

531 1 1 1 17 0 0 1 1 0 01 001 0 0 0 0

532 1 1 1 15 0 0 0 1 0 01 001 0 0 0 0

533 1 1 1 14 0 0 0 1 0 01 001 0 0 0 0

534 1 1 1 iC 0 0 0 1 0 01 001 0 0 0 0

535 1 1 1 ID 0 0 0 1 0 01 001 0 0 0 0

536 1 1 1 IF 0 0 0 1 0 01 001 0 0 0

537 1 1 1 12 0 0 0 1 0 01 001 0 0 1 0 LOADSR -'01

538 1 1 1 16 1 0 0 1 0 01 001 0 0 0 0 En Memad generated
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SEQ T S T TX E E E L T TX ADD T T L T

X T X C N N N D X DA XX 0 X

C A A 0 N T T T I < 0 1 A D

K R C N E X C C N 0 0 D A

E T T T M M T T T - S I S T

N I R A E 7 S R A

V 0 D M >

E L

539 1 1 1 17 0 0 1 1 0 02 002 0 0 0 0

540 1 1 1 15 0 0 0 1 0 02 002 0 0 0 0

541 1 1 1 14 0 0 0 1 0 02 002 0 0 0 0

542 1 1 1 1C 0 0 0 1 0 02 002 0 0 0 0

543 1 1 1 1D 0 0 0 1 0 02 002 0 0 0 0

544 1 1 1 1F 0 0 0 1 0 02 002 0 0 0 0

545 1 1 1 12 0 0 0 1 0 02 002 0 0 1 0 LOADSR ->02

546 1 1 1 16 1 0 0 1 0 02 002 0 0 0 1 EnMemad generated

547 1 1 1 17 0 0 1 1 0 03 003 0 0 0 0

548 1 1 1 15 0 0 0 1 0 03 003 0 0 0 0

549 1 1 1 14 0 0 0 1 0 03 003 0 0 0 0

550 1 1 1 IC 0 0 0 1 0 03 003 0 0 0 0

551 1 1 1 1D 0 0 0 1 0 03 003 0 0 0 0

552 1 1 1 iF 0 0 0 1 0 03 003 0 0 0 0

553 1 1 1 12 0 0 0 1 0 03 003 0 0 1 1 LOADSR ->03

554 1 1 1 16 1 0 0 1 0 03 003 0 0 0 0 EnMemad generated

555 1 1 1 17 0 0 1 1 0 04 004 0 0 0 0

556 1 1 1 15 0 0 0 1 0 04 004 0 0 0 0

557 1 1 1 14 0 0 0 1 0 04 004 0 0 0 0

558 1 1 1 iC 0 0 0 1 0 04 004 0 0 0 0

559 1 1 1 1D 0 0 0 1 0 04 004 0 0 0 0

560 1 1 1 IF 0 0 0 1 0 04 004 0 0 0 0

561 1 1 1 12 0 0 0 1 0 04 004 0 0 1 1 LOADSR ->04

562 1 1 1 16 1 0 0 1 0 04 004 0 0 0 1 En Memad generated

563 1 1 1 17 0 0 1 1 0 05 005 0 0 0 0

564 1 1 1 15 0 0 0 1 0 05 005 0 0 0 0

565 1 1 1 14 0 0 0 1 0 05 005 0 0 0 0

566 1 1 1 IC 0 0 0 1 0 05 005 0 0 0 0

567 1 1 1 1D 0 0 0 1 0 05 005 0 0 0 0

568 1 1 1 IF 0 0 0 1 0 05 005 0 0 0 1

569 1 1 1 12 0 0 0 1 0 05 005 0 0 1 0 LOADSR ->05

570 1 1 1 16 1 0 0 1 0 05 005 0 0 0 0EnMemad generated

571 1 1 1 17 0 0 1 1 0 06 006 0 0 0 0

572 1 1 1 15 0 0 0 1 0 06 006 0 0 0 0

573 1 1 1 14 0 0 0 1 0 06 006 0 0 0 0

574 1 1 1 IC 0 0 0 1 0 06 006 0 0 0 0

575 1 1 1 1D 0 0 0 1 0 06 006 0 0 0 0

576 1 1 1 iF 0 0 0 1 0 06 006 0 0 0 1

577 1 1 1 12 0 0 0 1 0 06 006 0 0 0 LOADSR ->06

578 1 1 1 16 1 0 0 1 0 06 006 0 0 0 1 EnMemad generated

579 1 1 1 17 0 0 1 1 0 81 007 0 0 0 0

580 1 1 1 15 0 0 0 1 0 61 007 0 0 0 0

581 1 1 1 14 0 0 0 1 0 B1 007 0 0 0 0

582 1 1 1 1C 0 0 0 1 0 B 007 0 0 0 0

583 1 1 1 1D 0 0 0 1 0 81 007 0 0 0 0
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SEQ T S T TX E E E L T TX ADD T T L T

X T X C N N N D X DA XX 0 X

C A A 0 M T T T I < 0 1 A D

K R C N E X C C N 0 0 D A

E T T T K M T T T - S I S T

N I R A E 7 S R A

V 0 D M >

E L

584 1 1 1 IF 0 0 0 1 0 B1 007 0 0 0 1

585 1 1 1 12 0 0 0 1 0 B1 007 0 0 1 1LOADSR ->81

586 1 1 1 16 1 0 0 1 0 9 1 007 0 0 0 0 EnMemad generated

587 1 1 1 17 0 0 1 1 0 00 008 0 0 0 1

588 1 1 1 15 0 0 0 1 0 00 008 0 0 0 0

589 1 1 1 14 0 0 0 1 0 00 008 0 0 0 1

590 1 1 1 1C 0 0 0 1 0 00 008 0 0 0 1

591 1 1 1 1D 0 0 0 1 0 00 008 0 0 0 0

592 1 1 1 IF 0 0 0 1 0 00 008 0 0 0 0

593 1 1 1 12 0 0 0 1 0 00 008 0 1 0 0

594 1 1 0 00 0 1 0 1 0 01 008 0 1 1 1 TXCON->O (CYCLE COMPLETE)

595 1 1 0 00 0 1 0 1 0 01 008 0 1 1 0

A-6



APPENDIX B
RECEIVE DATA SEQUENCES



APPENDIX B
RECEIVE DATA INPUT SEQUENCES

This file is collectcd to show the Monitor Threshold Logic opCration (MTE). The input for all oft hcsc Ilk' P,
the standard 8 byte message ending in abl" The data is "0,1,2,3,4,5,6,b1". For this Iile, Receive Sync dclcclin
was disabled, the NITE threshold was "0" and the transmit logic was "enabled".

The output data in the loopback mode was 00180004)503024160db15555555 to add 127.

Thc statu s data was "dl 7f 00", indicating the lack of a detected sync, a full 128 bytes of data in buffer No. 1.

The Logic analyzer w.s set to store data only if RXCK=l OR STA=Ol.

SEQ R D R SR B A ST L R RX ADD M E COMMENTS

X A X IX I C T A X D T N

C T A XS T T A C P A E

K A C TY C I T T E c

T N 0 V U R 0

I C U E S

V N 7

E T >

493 1 1 0 11 F 0 00 0 1 AA 200 0 1

494 1 0 0 11 F 0 00 0 1 55 200 0 1

495 1 1 0 11 F 0 00 0 1 AA 200 0 1

496 1 0 0 11 F 0 00 0 1 55 200 0 1
497 1 1 0 11 F 0 00 0 1 AA 200 0 1

498 1 0 0 11 F 0 00 0 1 55 200 0 1
499 1 1 0 11 F 0 00 0 1 AA 200 0 1

500 1 0 0 11 F 0 00 0 1 55 200 0 1

501 1 1 0 11 F 0 00 0 1 AA 200 0 1

502 1 0 0 11 F 0 00 0 1 55 200 0 1

503 1 1 0 11 F 0 00 0 1 AA 200 0 1

504 1 0 0 11 F 0 00 0 1 55 200 0 1 FIRST 0 OCCURS FOR SYNC

505 1 0 0 11 F 0 00 0 1 AA 200 0 1

506 1 0 0 11 F 0 00 0 1 54 200 0 1

507 1 0 0 11 F 0 00 0 1 A8 200 0 1

508 1 0 0 11 F 0 00 0 1 50 200 0 1

509 1 0 0 11 F 0 00 0 1 AO 200 0 1

510 T 1 0 0 11 F 0 00 0 1 40 200 1 0

511 1 0 0 11 A 0 00 1 1 80 200 0 0 MTE OCCURS (7 ZEROS) - BIT COUNTER A

512 1 0 0 11 B 0 00 1 1 00 200 0 0 BIT COUNTER IN 8 STATE LOOP

513 1 0 0 11 9 0 00 1 1 00 200 0 0 (A,B,9,8,O,1,3,7,A ETC.)

514 1 0 0 11 8 0 00 1 1 00 200 0 0

515 1 0 0 11 0 0 00 1 1 00 200 0 0

516 1 0 0 11 1 0 00 1 1 00 200 0 0

517 1 0 0 11 3 0 00 1 1 00 200 0 0

518 0 0 0 11 7 0 01 1 1 00 200 0 0 1ST BYTE (00) WRITTEN TO ADD 200

519 1 0 0 11 7 0 00 1 1 00 201 0 0

520 1 0 0 11 A 0 00 1 1 00 201 0 0

521 1 0 0 11 B 0 00 1 1 00 201 0 0

522 1 1 0 11 9 0 00 1 1 00 201 0 0 SYNC I OCCURS (SYNC DISABLED)
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SEQ R D R SR B A ST L R RX ADD M E COMMENTS

X A X IX I C T A X D T N

C T A XS T T A C P A E

K A C TY C I T T E <

T N 0 V U R 0

I C U E S

V N 7
E T >

523 1 1 0 11 8 0 00 1 1 01 201 0 1 PARITY 1ST BYTE

524 1 0 0 11 0 0 00 1 1 03 201 0 1

525 1 0 0 11 1 0 00 1 1 06 201 0 1

526 1 0 0 11 3 0 00 1 1 OC 201 0 1

527 0 0 0 11 7 0 01 1 1 18 201 0 1 2ND BYTE (18) WRITTEN TO ADD=201

528 1 0 0 11 7 0 00 1 18 202 0 1

529 1 0 0 11 A 0 00 1 1 30 202 0 1

530 1 0 0 11 B 0 00 1 1 60 202 0 1

531 1 0 0 11 9 0 00 1 1 CO 202 1 0

532 1 0 0 11 8 0 00 1 1 80 202 0 0

533 1 0 0 11 0 0 00 1 1 00 202 0 0

534 1 0 0 11 1 0 00 1 1 00 202 0 0

535 1 0 0 11 3 0 00 1 1 00 202 0 0

536 0 0 0 11 7 0 01 1 1 00 202 0 0 3RD BYTE (00) WRITTEN TO ADD=202

537 1 0 0 11 7 0 00 1 1 00 203 0 0

538 1 0 0 11 A 0 00 1 1 00 203 0 0

539 1 0 0 11 B 0 00 1 1 00 203 0 0

540 1 0 0 11 9 0 00 1 1 00 203 0 0

541 1 0 0 11 8 0 00 1 1 00 203 0 0

542 1 1 0 11 0 0 00 1 1 00 203 0 0

543 1 0 0 11 1 0 00 1 1 01 203 0 1

544 1 0 0 11 3 0 00 1 1 02 203 0 1

545 0 0 0 11 7 0 01 1 1 04 203 0 1 4TH BYTE (04) WRITTEN TO ADD=203

546 1 0 0 11 7 0 00 1 1 00 204 0 1

547 1 0 0 11 A 0 00 1 1 08 204 0 1

548 1 0 0 11 B 0 00 1 1 10 204 0 1

549 1 0 0 11 9 0 00 1 1 20 204 0 1

550 1 0 0 11 8 0 00 1 1 40 204 1 0

551 1 1 0 11 0 0 00 1 1 80 204 0 0

552 1 0 0 11 1 0 00 1 1 01 204 0 1

553 1 1 0 11 3 0 00 1 02 204 0 1

554 0 1 0 11 7 0 01 1 1 00 204 0 1 5TH BYTE (00) WRITTEN TO ADD=204

555 1 0 0 11 7 0 00 1 1 05 205 0 1

556 1 0 0 A 0 00 1 1 OA 205 0 1

557 1 0 0 11 B 0 00 1 1 14 205 0 1

558 1 0 0 11 9 0 00 1 1 28 205 0 1

559 1 0 0 11 8 0 00 1 1 50 205 0 1

560 1 0 0 11 0 0 00 1 1 AO 205 0 1

561 1 1 0 11 1 0 00 1 1 40 205 1 0

562 1 1 0 11 3 0 00 1 1 81 205 0 1

563 0 1 0 11 7 0 01 1 1 03 205 0 1 6TH BYTE (03) WRITTEN TO ADD=205

564 1 0 0 11 7 0 00 1 1 03 206 0 1

565 1 0 0 11 A 0 00 1 1 06 206 0 1

566 1 0 0 11 B 0 00 1 1 OC 206 0 1

567 1 0 0 11 9 0 00 1 1 18 206 0 1
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SEQ R D R SR B A ST L R RX ADD M E COMMENTS
X A X IX I L T A X D T N

C T A XS T T A C P A E

K A C TY C I T T E <

T N 0 V U R 0

I C U E S

V N 7

E T >

568 1 0 0 11 8 0 00 1 1 30 206 0 1

569 1 0 0 11 0 0 0 1 60 206 0 1

570 1 1 0 11 1 0 00 1 1 CO 206 1 0

571 1 0 0 11 3 0 00 1 1 81 206 0 1

572 0 0 0 11 7 0 01 1 1 02 206 0 1 7TH BYTE (02) WRITTEN TO ADD=206

573 1 0 0 11 7 0 00 1 1 02 207 0 1

574 1 1 0 11 A 0 00 1 I 04 207 0 1

575 1 0 0 11 B 0 00 1 1 09 207 0 1

576 1 0 0 11 9 0 00 1 1 12 207 0 1

577 1 0 0 11 8 0 00 1 1 24 207 0 1

578 1 0 0 11 0 0 00 1 1 48 207 0 1

579 1 0 0 11 1 0 00 1 1 90 207 0 1

580 1 1 0 11 3 0 00 1 1 20 207 0 1

581 0 1 0 11 7 0 01 1 1 41 207 0 1 8TH BYTE (41) WRITTEN TO ADD=207

582 1 0 0 11 7 0 00 1 1 41 208 0 1

583 1 1 0 11 A 0 00 1 1 82 208 0 1

584 1 1 0 11 B 0 00 1 1 05 208 0 1

585 1 0 0 11 9 0 00 1 1 08 208 0 1

586 1 0 0 11 8 0 00 1 1 16 208 0 1

587 1 0 0 11 0 0 00 1 1 2C 208 0 1

588 1 0 0 11 1 0 00 1 1 58 208 0 1

589 1 0 0 11 3 0 00 1 1 80 208 0 1

590 0 0 0 11 7 0 01 1 1 60 208 0 1 9TH BYTE (60) WRITTEN TO ADD=208

591 1 1 0 11 7 0 00 1 1 60 209 0 1

592 1 1 0 11 A 0 00 1 1 Cl 209 0 1

593 1 0 0 11 B 0 00 1 1 83 209 0 1

394 1 1 0 11 9 0 00 1 1 06 209 0 1 PARITY BIT OF LAST BYTE OF MESSAGE

595 1 1 0 11 8 0 00 1 1 OD 209 0 1 IST BIT OF LAST BYTE (Bl)

596 1 0 0 11 0 0 00 1 1 1B 209 0 1

597 1 1 0 11 1 0 00 1 1 36 209 0 1

598 1 1 0 11 3 0 00 1 1 60 209 0 1

599 0 1 0 11 7 0 01 1 1 D 209 0 1 10TH BYTE (0B) WRITTEN TO ADD=209

600 1 0 0 11 7 0 00 1 1 DB 20A 0 1

601 1 0 0 11 A 0 00 1 1 B6 20A 0 1

602 1 0 0 11 B 0 00 1 1 6C 20A 0 1

603 1 1 0 11 9 0 00 1 1 D8 20A 0 1 LAST BIT OF MESSAGE

604 1 0 0 11 8 0 00 1 1 61 20A 0 1

605 1 1 0 11 0 0 00 1 1 62 20A 0 1

606 1 0 0 11 1 0 00 1 1 C5 20A 0 1

607 1 1 0 11 3 0 00 1 1 8A 20A 0 1

608 0 1 0 11 7 0 01 1 1 15 20A 0 1 11TH BYTE (15) WRITTEN TO ADD=20A

609 1 0 0 11 7 0 00 1 1 15 206 0 1

610 1 1 0 11 A 0 00 1 1 2A 206 0 1
611 1 0 0 11 6 0 00 1 1 55 20B 0 1

612 1 1 0 11 9 0 00 1 1 AA 20B 0 1
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SEQ R D R SR B A ST L R RX ADD M E COMMENTS

X A X IX I C T A X D T N

C T A XS T T A C P A E

K A C TY C I T T E <

T N 0 V U R 0

1 C U E S

V N 7

E T >

613 1 0 0 11 8 0 00 1 1 55 206 0 1

614 1 1 0 11 0 0 00 1 1 AA 208 0 1

615 1 0 0 11 1 0 00 1 1 55 206 0 1

616 1 1 0 11 3 0 00 1 1 AA 206 0 1

617 0 1 0 11 7 0 01 1 1 55 20B 0 1 12TH BYTE (55) WRITTEN TO ADD=20B

618 1 0 0 11 7 0 00 1 1 55 20C 0 1

619 1 1 0 11 A 0 00 1 1 AA 20C 0 1

620 1 0 0 11 B 0 00 1 1 55 20C 0 1

621 1 1 0 11 9 0 00 1 1 AA 20C 0 1

622 1 0 0 11 8 0 00 1 1 55 20C 0 1

623 1 1 0 11 0 0 00 1 1 AA 20C 0 1

624 1 0 0 11 1 0 00 1 1 55 20C 0 1

625 1 1 0 11 3 0 00 1 1 AA 20C 0 1

626 0 1 0 11 7 0 01 1 1 55 20C 0 1 13TH BYTE (55) WRITTEN TO ADD=20C

B-4



S This file is collected to show the Monitor Threshold Logic operation (MTE). The input for all of these filcs is
the standard 8 byte message ending in a "bl". The data is "0,1,2,3,4,5,6,b1". For this file, Receive Sync detection
was ENABLED, the MTE threshold was "6" and the transmit logic was "enabled".

The output data in the loopback mode was 00010203040506B1.

The status data was "82 87 00", indicating the good parity and 8 bytes of data in buffer No. 5.

The logic analyzer was set to store data only if RXCK= 1 OR STA = 01.

SEQ R D R SR B R ST L R RX ADD M E CONMENTS

X A X IX I X T A X D T N

C T S XS T A A C P A E

K A Y TY C C T T E <

N N 0 T U R 0
D C U I S

E N V 7
T T E >

497 1 1 1 11 F 0 00 0 1 AA 280 0 1

498 1 0 0 11 F 0 00 0 1 55 280 0 1

499 1 1 1 11 F 0 00 0 1 AA 280 0 1

500 1 0 0 11 F 0 00 0 1 55 280 0 1

501 1 1 1 11 F 0 00 0 1 AA 280 0 1

502 1 0 0 11 F 0 00 0 1 55 280 0 1

503 1 1 1 11 F 0 00 0 1 AA 280 0 1

504 1 0 0 11 F 0 00 0 1 55 280 0 1 FIRST 0 OCCURS FOR SYNC

505 1 0 1 11 F 0 00 0 1 AA 280 0 1

506 1 0 3 11 F 0 00 0 1 54 280 0 1

507 1 0 2 11 F 0 00 0 1 A8 280 0 1

508 1 0 6 11 F 0 00 0 1 50 280 0 1

509 1 0 7 11 F 0 00 0 1 AD 280 0 1

510 T 1 0 5 11 F 0 00 0 1 40 280 1 0

511 1 0 4 11 A 0 00 1 1 80 280 0 0 MTE OCCURS(7 ZEROS)-BIT COUNTER->A

512 1 0 C 11 B 0 00 1 1 00 280 0 0 BIT COUNTER IN 8 STATE LOOP

513 1 0 D 11 9 0 00 1 1 00 280 0 0 (A,B,9,8,0,1,3,7,A etc.)

514 1 0 F 11 8 0 00 1 1 00 280 0 0

515 1 0 E 11 0 0 00 1 1 00 280 0 0

516 1 0 A 11 1 0 00 1 1 00 280 0 0

517 1 0 6 11 3 0 00 1 1 00 280 0 0

518 0 0 9 11 7 0 01 1 1 00 280 0 0 1st byte (00) written to ADD=280

519 1 0 9 11 7 0 00 1 1 00 281 0 0

520 1 0 8 11 A 0 00 1 1 00 281 0 0

521 1 0 8 01 6 0 0 1 00 281 0 SIXT OCCURS

522 1 1 8 00 F 0 00 0 0 00 281 0 0 RXSYNC OCCURS-LACT,RXPER RESET

523 1 1 0 11 F 1 00 0 0 01 280 0 0 RXACTIVE SET,ADD COUNT -> ADD=280

524 1 0 0 11 E 1 00 0 0 03 280 0 0 BIT COUNTER TO 9 STATE LOOP

525 1 0 1 11 A 1 00 0 0 06 280 0 0 (E,A,B,9,8,0,1,3,7,E,A etc.)

526 1 0 3 11 B 1 00 0 0 OC 280 0 0

527 1 0 2 11 9 1 00 0 0 18 280 0 0

528 1 0 6 11 8 1 00 -0 0 30 280 0 0

529 1 0 7 11 0 1 00 0 0 60 280 0 0
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SEQ R D R SR B R ST L R RX ADD M E COMMENTS

X A X IX I X T A X D T N

C T S XS T A A C P A E

K A Y TY C C T T E <

N N 0 T U R 0

D C U i S

E N V 7

T T E >

530 1 0 5 11 1 1 00 0 0 CO 280 0 0

531 1 0 4 11 3 1 00 0 0 80 280 0 0

532 0 0 C 11 7 1 01 0 0 00 280 0 0 1st byte (00) written to ADDz280

533 1 0 C 11 7 1 00 0 0 00 281 0 0

534 1 0 D 11 E 1 00 0 0 0 281 0 0

535 1 0 F 11 A 1 00 0 0 00 281 0 0

536 1 0 E 11 B 1 00 0 0 00 281 0 0

537 1 0 A 11 9 1 00 0 0 00 281 0 0

538 1 0 B 11 8 1 00 0 0 00 281 0 0

539 1 0 9 11 0 1 00 0 0 00 281 0 0

540 1 0 8 11 1 1 00 0 0 00 281 0 0

541 1 1 8 01 3 1 00 0 0 00 281 0 0

542 0 1 0 11 7 1 01 0 0 01 281 0 0 2nd byte (01) written to ADDz281

543 1 0 0 11 7 1 00 0 0 01 282 0 0

544 1 0 1 11 E 1 00 0 0 02 282 0 0

545 1 0 3 11 A 1 00 0 0 04 282 0 0

546 1 0 2 11 B 1 00 0 0 08 282 0 0

547 1 0 6 11 9 1 00 0 0 10 282 0 0

548 1 0 7 11 8 1 00 0 0 20 282 0 0

549 1 0 5 11 0 1 00 0 0 40 282 0 0

550 1 1 4 11 1 1 00 0 0 80 282 0 0

551 1 0 0 11 3 1 00 0 0 01 282 0 0

552 0 0 1 11 7 1 01 0 0 02 282 0 0 3rd byte (02) written to ADD=282

553 1 1 1 11 7 1 00 0 0 02 283 0 0

554 1 0 0 11 E 1 00 0 0 05 283 0 0

555 1 0 1 11 A 1 00 0 0 OA 283 0 0

556 1 0 3 11 B 1 00 0 0 14 283 0 0

557 1 0 2 11 9 1 00 0 0 28 283 0 0

558 1 0 6 11 8 1 00 0 0 50 283 0 0

559 1 0 7 11 0 1 00 0 0 AO 283 0 0

560 1 1 5 11 1 1 00 0 0 40 283 0 0

561 1 1 0 11 3 1 00 0 0 81 283 0 0

562 0 1 0 11 7 1 01 0 0 03 283 0 0 4th byte (03) written to ADDz283

563 1 0 0 11 7 1 00 0 0 03 284 0 0

564 1 0 1 11 E 1 00 0 0 06 284 0 0

565 1 0 3 11 A 1 00 0 0 OC 284 0 0

566 1 0 2 11 B 1 00 0 0 18 284 0 0

567 1 0 6 11 9 1 00 0 0 30 284 0 0

568 1 0 7 11 8 1 00 0 0 60 284 0 0

569 1 1 5 11 0 1 00 0 0 CO 284 0 0

570 1 0 0 11 1 1 00 0 0 81 284 0 0

571 1 0 1 11 3 1 00 0 0 02 284 0 0

572 0 0 3 11 7 1 01 0 0 04 284 0 0 5th byte (04) written to ADD=284

573 1 1 3 11 7 1 00 0 0 04 285 0 0

574 1 0 0 11 E 1 00 0 0 09 285 0 0
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SEQ R D R SR B R ST L R RX ADD M E COMMENTS

X A X IX I X T A X D T N

C T S XS T A A C P A E

K A Y TY C C T T E <

N N 0 T U R 0
D C U I S

E N V 7
T T E >

575 1 0 1 11 A 1 00 0 0 12 285 0 0

576 1 0 3 11 B 1 00 0 0 24 285 0 0

577 1 0 2 11 9 1 00 0 0 48 285 0 0

578 1 0 6 11 8 1 00 0 0 90 285 0 0

579 1 1 7 11 0 1 00 0 0 20 285 0 0

580 1 0 0 11 1 1 00 0 0 41 285 0 0

581 1 1 1 11 3 1 00 0 0 82 285 0 0

582 0 1 0 11 7 1 01 0 0 05 285 0 0 6th byte (05) written to ADD=285

583 1 1 0 11 7 1 00 0 0 05 286 0 0

584 1 0 0 11 E 1 00 0 0 OB 286 0 0

585 1 0 1 11 A 1 00 0 0 16 286 0 0

586 1 0 3 11 B 1 00 0 0 2C 286 0 0

587 1 0 2 11 9 1 00 0 0 58 286 0 0

588 1 0 6 11 8 1 00 0 0 80 286 0 0

589 1 1 7 11 0 1 00 0 0 60 286 0 0

590 1 1 0 11 1 1 00 0 0 Cl 286 0 0

591 1 0 0 11 3 1 00 0 0 83 286 0 0

592 0 0 1 11 7 1 01 0 0 06 286 0 0 7th byte (06) written to AD0=286

593 1 1 1 11 7 1 00 0 0 06 287 0 0

594 1 1 0 11 E 1 00 0 0 OD 287 0 0

595 1 0 0 11 A 1 00 0 0 lB 287 0 0

596 1 1 1 11 B 1 00 0 0 36 287 0 0

597 1 1 0 11 9 1 00 0 0 60 287 0 0

598 1 0 0 11 8 1 00 0 0 DB 287 0 0

599 1 0 1 11 0 1 00 0 0 B6 287 0 0

600 1 0 3 11 1 1 00 0 0 6C 287 0 0

601 1 1 2 11 3 1 00 0 0 D8 287 0 0

602 1 0 0 11 F 0 00 0 0 B1 300 0 0 8th byte (Bl) occurs-SEE MTE3.
603 1 1 1 11 F 0 00 0 0 62 300 0 0 RXACTIVE RESET-IDLE CHARACTERS IN

604 1 0 0 11 F 0 00 0 0 C5 300 0 1

605 1 1 1 11 F 0 00 0 0 8A 300 0 1

606 1 0 0 11 F 0 00 0 0 15 300 0 1

607 1 1 1 11 F 0 00 0 0 2A 300 0 1

608 1 0 0 11 F 0 00 0 0 55 300 0 1

609 1 1 1 11 F 0 00 0 0 AA 300 0 1

610 1 0 0 11 F 0 00 0 0 55 300 0 1

611 1 1 1 11 F 0 00 0 0 AA 300 0 1

612 1 0 0 11 F 0 00 0 0 55 300 0 1

613 1 1 1 11 F 0 00 0 0 AA 300 0 1
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This file is collected to show the Monitor Threshold Logic operation (MTE). The input for all of these files is
the standard 8 byte message ending in a "bl". The data is "0,1,2,3,4,5,6,b1". For this file, Receive Sync decction
was ENABLED, the MTE threshold was "6" and the transmit logic was "enabled".

THIS IS A RECEIVE MEMORY STORAGE CYCLE
LOGIC ANALYZER IS SET TO SYNC ON STAT=01

SEQ 9 D R SR B R ST L R RX ADD M E COMMENTS

X A X IX I X T A X D T N

C T S XS T A A C P A E

K A Y TY C C T T E <

N N 0 T U R 0

D C U I S -

E N V 7

T T E >

494 0 0 B 11 3 0 00 1 0 00 300 0 0 LACT = 1, (MTE ALREADY EXCEEDED)

495 0 0 B 11 3 0 00 1 0 00 300 0 0 (ALL DATA WILL BE STORED)

496 0 0 8 11 3 0 00 1 0 00 300 0 0

497 0 0 B 11 3 0 00 1 0 00 300 0 0

498 0 0 B 11 3 0 00 1 0 00 300 0 0

499 0 0 B 11 3 0 00 1 0 00 300 0 0

500 0 0 B 11 3 0 00 1 0 00 300 0 0

501 0 0 B 11 3 0 00 1 0 00 300 0 0

502 0 0 B 11 3 0 00 1 0 00 300 0 0

503 0 0 B 11 3 0 00 1 0 00 300 0 0

504 0 0 B 11 3 0 00 1 0 00 300 0 0

505 0 0 B 11 3 0 00 1 0 00 300 0 0

506 0 0 B 11 3 0 00 1 0 00 300 0 0

507 1 0 B 11 3 0 00 1 0 00 300 0 0 RXCK OCCURS

508 0 0 9 11 7 0 00 1 0 00 300 0 0 BITCOUNT=7-GEN LOADRX

509 0 0 9 11 7 0 00 1 1 00 300 0 0

510 T 0 0 9 11 7 0 01 1 1 00 300 0 0 STATUS->01 (WRITES DATA TO ADD=300)

511 0 0 9 11 7 0 02 1 1 00 300 0 0 STATUS->02

512 0 0 9 11 7 0 00 1 1 00 300 0 0 EN MEMORY ADD COUNTER,STATUS->O

513 0 0 9 11 7 0 00 1 1 00 301 0 0 ADD->301

514 0 0 9 11 7 0 00 1 1 00 301 0 0

515 0 0 9 11 7 0 00 1 1 00 301 0 0

516 0 0 9 11 7 0 00 1 1 00 301 0 0

517 0 0 9 11 7 0 00 1 1 00 301 0 0

518 0 0 9 11 7 0 00 1 1 00 301 0 0
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THIS IS A RECEIVE MEMORY STATUS STORAGE CYCLE
LOGIC ANALYZER IS SET TO SYNC ON STATUS =03

SEQ R D R SR B R ST L R RX ADD M E COMMENTS

X A X IX I X T A X D T N

C T S XS T A A C P A E

K A Y TY C C T T E <

N ft 0 T U R 0

D C U I S
E N V 7
T T E >

502 0 1 2 11 3 1 00 0 0 D8 387 0 0 SYSTEM IS ACTIVE, NO PARITY ERROR

503 0 1 2 11 3 1 00 0 0 D8 387 0 0

504 0 1 2 11 3 1 00 0 0 D8 387 0 0

505 0 1 2 11 3 1 00 0 0 D8 387 0 0

506 0 1 2 11 3 1 00 0 0 D8 387 0 0

507 1 1 2 11 3 1 00 0 0 D8 387 0 0 RXCK OCCURS

508 0 1 0 11 7 1 00 0 0 81 387 0 0 BITCOUNT=7, LOADRX IS GENERATED

509 0 1 0 11 7 1 00 0 0 B1 387 0 0

510 T 0 1 0 11 7 1 03 0 0 BI 387 0 0 STATUS=3, 81 WRITTEN TO ADD=387

511 0 1 0 11 7 1 04 0 0 81 387 0 0 STATUS=4, ADD=387 -> LATCH

512 0 1 0 11 7 1 05 0 0 81 387 0 0 LORMAC GEN,Stat->l

513 0 1 0 11 7 1 06 0 0 82 007 0 0 Set SO->O

514 0 1 0 11 7 1 07 0 0 00 01C 0 0

515 0 1 0 11 7 1 08 0 0 83 01C 0 0 (83) written to ADD=01C

516 0 1 0 11 7 1 09 0 0 83 01C 0 0 (NO PARITY ERROR,LAST ADD=387)

517 0 1 0 11 7 1 OA 0 0 00 010 0 0

518 0 1 0 11 7 1 OB 0 0 87 OlD 0 0 (87) written to ADD=O1D

519 0 1 0 11 7 1 10 0 0 81 380 0 0 Memory Add Count cleared

520 0 1 0 11 7 1 11 0 0 RI 380 0 0

521 0 1 0 11 F 1 13 0 0 R1 380 0 0 STOP generated

522 0 1 0 11 F 0 00 0 0 R1 080 0 0 ADD->080

523 0 1 0 11 F 0 00 0 0 B1 080 0 0 CYCLE IS COMPLETE

524 0 1 0 11 F 0 00 0 0 B1 080 0 0

525 0 1 0 11 F 0 00 0 0 RI 080 0 0

526 0 1 0 11 F 0 00 0 0 81 080 0 0

0
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THIS IS A RECEIVE RESET CYCLE (THIS OCCURS WHEN SYNC IS DETECTED)
LOGIC ANALYZER IS SET TO SYNC ON STATUS =OE

SEQ R D R SR B R ST L R RX ADD M E COMMENTS

X A X IX I X T A X D T N

C T S XS T A A C P A E

K A Y TY C C T T E <

N N 0 T U R 0

D C U I S
E N V 7
T T E >

497 0 1 8 00 F 0 00 0 0 00 081 0 0
498 0 1 8 00 F 0 00 0 0 00 081 0 0

499 0 1 8 00 F 0 00 0 0 00 081 0 0
500 0 1 8 00 F 0 00 0 0 00 081 0 0

501 0 1 8 00 F 0 00 0 0 00 081 0 0

502 0 1 8 00 F 0 00 0 0 00 081 0 0
503 0 1 8 00 F 0 00 0 0 00 081 0 0

504 0 1 8 00 F 0 00 0 0 00 081 0 0
505 0 1 8 00 F 0 00 0 0 00 081 0 0

506 0 1 8 00 F 0 00 0 0 00 081 0 0

507 0 1 8 00 F 0 00 0 0 00 081 0 0

508 1 1 8 00 F 0 00 0 0 00 081 0 0 RXCK OCCURS,SIXT=O,RXSYNC=O

509 0 1 0 11 F 1 00 0 0 01 081 0 1 RXACTIVE -> 1,

510 T 0 1 0 11 F 1 OE 0 0 01 081 0 0 STATUS=E,Generates CtrRmac

511 0 1 0 11 F 1 00 0 0 01 080 0 0 ADD - 80

512 0 1 0 11 F 1 00 0 0 01 080 0 0

513 0 1 0 11 F 1 00 0 0 01 080 0 0

514 0 1 0 11 F 1 00 0 0 01 080 0 0
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APPLNDIX C
PAL SOURCE CODE



FILENAME:ATC2.S

10/4/90 Updated for report
7/30/90 Updated after checkout
6/28/90 Updated before checkout
6/25/90 Original set

Pal Filename Integrated Ckt # COMMENTS

DLCONTABL Ull Data Latch Control Logic
ADECABL U13 VME Address Decode Logic
AINCONTABL U17 Interrupt Control Logic
IPRI2ABL U18B Interrupt Priority Logic
CONOUTABL U19 Control Latch Output Enable
BDECABL U24 Address Block Decode Logic
CDECABL U25 Control Address Decode Logic
CLATABL U26 Control Latch load logic
SLATABL U27 Hardware Status Latch
INBYTABL U28 Input Byte Control Logic
ACKTIMABL U30 VME Acknowledge Timing Logic
ACKLOG2.ABL U31B VME Acknowledge Logic
CLCONT2.ABL U36B System Clock Control Logic
INSREGABL U37 Receive Data Input Shift Reg
RXPARABL U38 Receive Data Parity Check
SYNDETABL U42 Rec. Data Sync Detection
BITCOUNTABL U43 Rec. Data Bit Counter
EOMDETABL U44 Rec. Data End of Message Detection
ZEROMONABL U45 Rec. Data Consecutive Zero Monitor
STATCONAABL U46A,U47 Rec. Data Status Control
RADCONABL U49,U50 Rec. Data Address Control Logic
TXBCT.ABL U53,U54 Transmit Data Byte Counter
TXCONTABL U55,U56 Transmit Data Control Logic
TXOUTSR.ABL U57 Transmit Data Output Shift Rcg
TXPARABL U58 Transmit Data Parity Gcncrator
CLKMONABL U60 External Clock Monitor Logic
TXMEMAD.ABL U61 Trans. Memory Address Counter
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module DLCONT

This module will control the data bus latches for the
interface between the hardware and the 68020 and
controls the output of the address bus and other
miscellaneous functions. It also provides the multiplex
function required by the VME when swapping the data bit
position for even and odd bytes (bytes 0&2 are D8-D15 and
bytes 1&3 are DO-D37)

title DATA LATCH CONTROL ATC INTERFACE U11

Leo J. Wapelhorst --- FAA Tech Center--6-29-90

U11 device P22V10;

CLK,HEVN,LEGAL,MAD1 pin 1,2,4,5;
!WR,LAD,DS,HWACK1,BUSY1 pin 6,7,8,9,11;
DDIR,DOENE,WRMEM,ACT1 pin 18,20,15,16;
DOENO, pin 17;

H,L,X,Z,C =1, 0, .X., .Z., .C.;

equations

!DOENE =HEVN &(!MAD1 & LEGAL & WRMEM & !DS # !WRMEM);
!DOENO =!HEVN &(!MAD1 & LEGAL & WRMEM & !DS # !WRMEM);
!WRMEM =!ACT1 & WIR & !MAD1;
DDIR = WR;
!ACT1 =LEGAL & !MAD1 & !DS #

!ACT1 & LAD & !DS;
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test-vectors

([CLK,LEGAL,MAD I,DS,LAD,! WR,HWACKI ,BUSYI,HEVN] -

[ACTI,DOENE,DOENO,WRM EM,DDIR)

WRITE CYCLE-ODD BYT'ES
[C,0,1,1,0,1,0,0,O] -> [1,1,1,1,0);
[C,1,O,O,1,1,O,0,OJ 1> 0,1,0,1,0]; ACTIVE
[C,1,O,O,1,O,O,O,O1 ->10,1,0,0,11; GENE-RATE ABCK
[C,1,0,O,1,0,1,0,01 1> 0,1,0,0,11; REC HWACK1

* (C,1,0,0,1,0,1,0,01 -> 0,1,0,0,11; WAITING FOR-
[C,1,0,0,1,0,1,0,01 -1 0,1,0,0,11; DS & LAD

* [C,0,1,1,0,1,0,0,01 - 11,1,1,1,01; CYCLE COMPLETE
"READ CYCLE-ODD BYTES
[C,1,0,1,0,1,0,0,01 - [1,1,1,1,01; WAIT FOR DS/LAD
IC,I,0,0,l,l,O,0,0I - [0,1,0,1,01; ACTIVE
[C,1,0,0,1,1,0,0,0] - > 10,1,0,1,0]; WAIT FOR HWACK
IC,1,0,0,1,1,1,0,01 -> [0,1,0,1,0]; REC = > DOEN/BACK
[C,1,0,0,1,1,1,0,0J - [0,1,0,1,0]; WAIT FOR DS/LAD
[C,1,0,1,0,1,0,0,01 >[,,,,] WAIT HWACK=O
[C,1,0,1,0,1,0,0,01 1> 1, 1, 1,1,0]; CYCLE COM PLETE
WRITE CYCLE-EVEN BYTES
[C,0,1,1,0,1,0,0,11 -> [1,1,1,1,01;
[C,1,0,0,1,1,0,0,11 -> [0,0,1,1,01; ACTIVE
jC,1,0,0,1,0,0,0,11 1 0,0,1,0,11; GENERATE ABCK
IC,1,0,0,i,0,1,0,11 1> 0,0,1,0,1); REC HWACK1
[C,1,0,0,1,0,1,0,11 1> 0,0,1,0,1]; WAITING FOR-
[C,1,0,0,1,0,1,0,11 1> 0,0,1,0,1]; DS & LAD
[C,0,1,1,0,1,0,0,11 ->[1,1,1,1,01; CYCLE COMPLETE
READ CYCLE-EVEN BYTES
[C,1,0,1,0,1,0,0,1J - 11,1,1,1,01; WAIT FOR DS/LAD
[C,1,0,0,1,1,0,0,1J - 10,0,1,1,01; iACTIVE
[C,1,0,0,1,1,0,0,11 -> 0,0,1,1,01; WAIT FOR HWACK
[C,1,0,0,1,1,1,0,11 - [0,0,1,1,01; REC= >DOEN/BACK
[ C, 1,0,0, 1, 1,1,0, 1] - > 10,0,1,1,01; WAIT FOR DS/LAD
[C,1,0,1,0,1,0,0,1] -> 11,1,1,1,01; WAIT HWACK'0
[C,1,O,1,0,1,0,0,1] -> 11,1,1,1,01; CYCLE COMPLETE
end DLCONT
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module ADEC

title ADDRESS DECODER ATC INTERFACE 13
Leo J. Wapelhorst---FAA Tech Center--6-14-90

U313 dcvicc P22V10;

LAD,A17,Al8,A 19,A20,A21 pin 1,2,3,4,5,6);
A22,A23,A24,A25,A26,A27 pin 7,8,9,10,11,17;
A 16,A28,A29,A30,A31 pin 18,16,15,14,13;
M/ADI pin 23;

H,L,X,Z,C = 1, 0, .X., .Z., .C.;
Addin = JA31..A161;

equations

!MADi := (Addin==^'hEF70);"EF7XXXXX

test-vectors (ILADAddinl - > [MADI)

I0,iiOO P]jl;
1C,Th0000J - 1J;
IC,ihFFO0] 1 1;
[C,-hEF70I -> 10J;
[C,^hEF8OI -> 111;
jC,'hEF81J M>jl;
IC,-hE38II [> 11;
IC,-h34811 [11Il;
[C,"-hEF81j -> 1

end ADEC
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module AINCONT

This PAL controls the interrupt handshaking with the
68020. It receives the requests via INTO-2 from the
priority PAL. It accepts higher level interrupts until
the end of state 1. It then freezes at that vector address
until state 7 when it is reset. It furnishes the priority
PAL with 1AK which resets the interrupt request.
The drawing of the state diagram is filename VINTER.FLO.

title INTERRUPT CONTROL VMELNT U17
Leo J. Wapelborst --- FAA Tech Center--6-27-90

U17 device P22V10;

CLK,ICY,A1,A2,A3,IAC pin 1,2,3,4,5,6;
DS,LAD,INTO,INTI,INT2,!RESET pin 7,8,10,11,9, 13;
INTIN pin 15;
IRQ6,IACKOUT,IAK pin 23,22,14;
VCEN,i. TACT,P pin 21,20,19;
VSO,VS1,VS2 pin 18,17,16;

reset,preset node 25,26;

H,L,X,Z,C = 1, 0, .X., .Z., .C.;
INT =[IN-12,INTI,INTO];

STA = VCEN,P,1R06];
VADD = IVS2,VSI,VSOI;

INTACT IStype neg;

output states

SO=^blll; S1="hlIO; S2=%010O; S3= ^10l11-
S4 =Ab0Ol; S5 = 'b0O0; S6=^b1O0; S7^b 10 1:

state-diagram [VCEN,P,IRQ61

State SO: case !INTACTr:SI;
cndcase;

* State Si: case I!IAC & !Al&A2&A3 & !ICY]: S2;
!j!IAC & !A1&A2&A3 & !lCYj: SI;

cndcase;
State S2: GOT() S3;
State S3: GOT() S4;
State S4: case !DS & LAD :S4;

DS & LAD :S4;
DS & !LAD :57;

,,ndcase;
State S5: (OT() SO;
Slate S6: (;OTO SO;
State S7: GOTO SO;
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equations

reset = RESET;

IACKOUT = [AC #ICY #(1111Q6 8& lAl 8 A2 & A3 &c !AC)#
!VCEN # (STA = = 5);

[AK = (STA = = "h3);STATE 3

!INTACT:= INTIN # !INTACT & !(STA ==5);

!VS2: = (STA = =6) & !INT2 # !VS2 & !(STA = = 5);
!VS1 := (STA = =6) &U!NTI # !VS1 & !(STA = =5);
!VSO: (STA = = 6) & !INTO # !VSO & !(STA = = 5);
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* test vectors
([!R~tSET,CLK,AC,ICYA1A2A,I,INT1,INTO,DS,LD,INTN -

[IACKOUT,IAK,VCEN,P,IRQ6,1NTACT,VS2,VS l,VS0J)

[l,C,i,i,X,X,X,1,1,l,1,0,0J-> [ 1,0,1,1I',,1,1,1,1];
[l,C,1,1,X,X,X,1,1,1,1,0,0J-> [,,,,,,,,1
[1,C,1,1,X,X,X,1,1,1,1,0,0I- > ,,,,,,,,]

[i,C,i,1,X,X,X,1,1,0,1,0,1- > 10,,,,,,J;R GE

[1,C,1,1,X,X,X,1,1,0,1,0,1J- > [1,0,1,1,0,0,1,1,1J;staeVE 1
11,C,1,0,X,X,X,1,1,0,1,0,1J- > 11,0,1,1,0,0,1,1,0J;stat 1E
11,C,0,0,X,1,,1,1,0,0,11-> 1,0,1,O1,0,01,,0;ksta

(1,C,0,0,0,1,1,1,1,0,0,1,11-> [ 1,0,0,01,0,,1, 1,01;asta 4
[1,C,0,0,0,1,1,1, 1,0,0,1,11- > [1,0,0,0,1,0,1,1,01;stae 4 A
[1,C,0,0,0,1,1,1, 1,0,0, 1,0]- > 11,0,0,0, 1,0, 1, 1,0I;state 4
I1,C,0,0,0, 1,1, 1,, ,0,01- > [1,0,1,0,1,0,1,1,01;state 4

[1C00,,,,111 101-> [1,0,,1,0,1,1,1;ILaeV 4
[1,C,0,0,0,1,,,1,1,1,0,1-> 1,0,1,1,0,1,1,1;IRQt 7 E
[i,C,i,i,X,X,X,0,1,1,1,0,01-> [i,0,1,1,,,,1,1;ad=4-l

[1,C,1,1,X,X,X,0,0,1,1 ,0,1]- > I1,0,1,1,1,0,0,0,1I;LVadd= 4S 1,C,1,0,X,X,X,0,0,1,1,0,1i- > [1,0,1,1,0,0,0,0,1];stat GE
[1,C,0,0,,,,0,1,1,1,0,1- > [1,0,,,,0,0,,1;a st=4
11,C,0,0,0,1,,1,1,1,0,11- > I1,1,0, 1, 1,0,0,0, ,11;st= A

[1,C,0,0,0,1,,,1,1,0,11-> [1,,0,0,1,,0,0,0,1;tac 4
[I,C,1,0,0,I,,,0,0,1,101- > 1,0,1,1,0,0,0,01;state 4
I1,C,0,0,0, 1,,,1,,1, 11-> [l,1,0,0, 1,0,0,0, 1JI;asta 4

[1,C,0,0,0,X,1, 1,1,1,0, 1-> [1,0,1,1 ,0,0,0,11;state 0A

jlC,, ,0, 1~,1,1,0,1-> 1,0,0,1 ,0,0,0,1,;sat 4 E
(1,C, 1,1 ,X,,,1,1,1,0,I-> 11,0,1,1 ,0,0,0,1;state 4

[1,C,0,0,0,1,1,,1,1,1,0,11-> [1,0,1,1,0,0,0,1,1];state 1

1i,C,,0,,,,0,1,1,1,0,11-> 1,0,,1,0,0,0,,1 ;ksta2

f1,C,0,0,0,1,1,1,1,1,0,1,11-> jl,1,0,l,1,0,0,l,1J;sta=3 IAK

end AINCONT
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module IPRJ2

title INTERRUPT PRIORITY LOGIC -ATCINT- U18B
Leo J. Wapelhorst --- FAA Tech Center--7-7-90

U18B device P22V10;

This Pal passes the interrupt requests on to the interrupt
control pal (aincont.abl). Transmit interrupts
(TINT) have priority over receive (RINT). The interrupt
requests are active high and remain set until the interrupt
is serviced. The vector request is an ACTIVE
LOW three bit field (IRQA,IRQB,IRQC). The outputs are also
active low (INT2,INT1,INTO). All interrupts are
cleared when a RESET is received. A separate vector is
generated for each block of addresses of receive data.

The following table shows the relationship between the
addresses and the vectors.

Mem group Rx Mem, Add A137-9 IntO-2 Pr Dat
1 EF701080 02 02 DO(vector)
2 EF701100 03 03 Dl(vector)
3 EF'701180 04 04 D2(vector)
4 EF701200 05 05 D3(vector)
5 EF701280 06 06 D4(vector)
6 EF701300 07 07 D5(vector)
7 EF701380 01 01 D6(vector)

TRANSMIT VECTOR 00 D7

CLK, IREQA,IREQB,IREQC pin 1,2,3,4;
VSO,VSI,VS2 pin 5,6,7;
IAK.,SRESET,TINT,RINT pin 9,13,8,10;
DISINT pin 11;
INT2,INT1,INTO pin 23,22,21;
17,16,15,14,13,12,11 pin 20,19,18,17,16,15,14;

reset,preset node 25,26;

I-,L,X,Z,C = 1, 0, .X, .Z., .C.;
TIN = jREQC,IREQB,IREQA];
lOUT f INT2,INT1,INTOJ;
VEC = VS2,VS1,VSOI;

equations

reset =!SRESET;

INT2 =IREQC &!TINT;
INTI IREOB & !TINT;
INTO =IREQA & !TINT;

end IPRI2
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module CONOUT

title CONTROL LATCH OUTPUT ENABLE - ATC INTERFACE U 19
Leo J. Wapelborst --- FAA Tech Center--6-18-90

U19 device P22V10;

CLK,DECO,DECOL,DECO2,DECO3 pin 1,2,3,4,5;
DECO4,DECIO,ETIME pin 6,7,13;
ENOOUT,ENO1OUT,ENO2OUT pin 23,22,2 1;
EN03OUT,ENO4OUT,EN1O0UT pin 20,19,18;

H,L,X,Z,C =1, 0, .X., .Z., .C.;

equations

!ENOOUT =!DECO & ETIME;
!ENO1OUT = !DECO1 & ETIME;
!EN02OUT = !DEC02 & ETIME;
!EN030UT = !DEC03 & ETIME;
!ENO4OUT = !DECO4 & ETIME;
!EN100UT = !DEC1O & FTIME;

test-vectors

([DECO,DECO1,DECO2,DEC03,DECO4,ETIME,DEC10] -

[ENOOUT,ENOIOUT,EN02OUT,EN03OUTEN04OUT,EN100UTJ)

e111,n,01 -> 1,,1,,111

[1,11,1,,1,1 ->11,11,1,,11



module BDEC

title ADDRESS BLOCK DECODER ATC INTERFACE U24
Leo J. Wapelborst --- FAA Tech Center--6-18-90

U24 device P22V10;

MAD1,AD8,AD9,AD1O,AD11 pin 1,2,3,4,5;
AD12,AD13,AD14,AD15,!WR pin 6,7,8,9, 10;
CONBLK,TXBLK,TXLPOE pin 23,22,21;
RXBLK,RXLPOE pin 20,19;

H,L,X,Z,C = 1, 0, .X, Z., .C.;
Addin = [AD15.AD8];

This macro will return a L if the address (a) is between
the two limits (b,c), otherwise it returns a H
between macro (a,b,c)

{@if((?a> = ?b)&(?a< = ?c)){L}@if!((?a> = ?b)&(?a< = ?c)){H} };

equations

!CONBLK= !MAD1 & (Addin= =AhOO); EF700000-EF700100
!RXBLK =!MAD1&(Addin> = "hlO)&(Addin < h14);EF701000-EF7013ff
!TXBLK !MADI&(Addin > = ^h2)&(Addin < Ah24);EF70200-EF7023ff
!RXLPOE =!RXBLK &!WR;
!TXLPOE = !TXBLK & !WR;

test-vectors

(lMADlAddinJ -> ICONBLK,RXBLK,TXBLKI)
@radix 16;
@)const addrs = 0;
@repeat 100

{ 0,addrs] - > [between (addrs,AhO,AhO), CONBLK
between (addrs,^h10,Ah13), RXBLK
between (addrs,1h20,^h23)];TXBLK

@const addrs = addrs + 1;}

@const addrs = 0;
@repeat 100

([1,addrsj-> [1,1,1]; NOT THE EF700XXXX BLOCK
@const addrs = addrs + 1;}

@radix AhA;

end BDEC
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S module CDEC

title CONTROL ADDRESS DECODER ATC INTERFACE U25
Leo J. Wapelhorst --- FAA Tech Center--6-18-90

U25 device P22V10;

CONBLK,ADO,AD1,AD2,AD3 pin 1,2,3,4,5;
AD4,AD5,AD6,AD7 pin 6,7,8,9;
DECO,DECO1,DECO2,DECO3 pin 23,22,21,20;
DECO4,DEC1O,DECO5 pin 19,18,17;

H,L,X,Z,C =1, 0, .X, .Z., .C.;
Addin = [AD7.ADO];

This macro will return a L if the address (a) is between
the two limits (b,c), otherwise it returns a H
between macro (a,b,c)

{@if((?a> = ?b)&(?a< = ?c)){L}@if!((?a> = ?b)&(?a< =?c)Hl

equations

!DECO =!CONBLK & (Addin= =Th0); EF700000
!DECO1 !CONBLK & (Addin= ^~hOl); EF'700001
!DEC02 !CONBLK & (Addin= =Ah2); EF700002SM!EC03 !CONBLK & (Addm= -=h03); EF700003
!DECO4 =!CONBLK & (Addin= ="h04); EF700004
!DECO5 =!CONBLK & (Addin = = ^hO5); EF700005
!DEC1O !CONBLK & (Addin= =AblO); EF700010

test-vectors

([CONBLK,Addinl -> [DECO,DECOI ,DECO2,DECO3,DECO4,DECO5,DECOJ)
@radix 16;
@const addrs = 0;
@repeat 100

{[0,addrsj - > [between (addrs,Ah,^~hO), DECO
between (addrs,^bl,Ahl), DEC01
between (addrs,^'h2,$b2), DEC02
between (addrs,^h3,^h3), DEC03
between (addrs,Ah4,^h4), DEC04
between (addrs,'h5,'h5), DEC05
between (addrs,AhlO,Th10)];DEC1O

@const addrs = addrs + 1;)

@const addrs = 0;
@repeat 100

{[1,addrsj -> [1111111;NOT THE EF70OXXXX BLOCK
@kconst addrs = addrs + 1;)

@radix ^hA;Send CDEC
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module CLAT

title CONTROL ADDRESS LATCH CONTROL - ATC INTERFACE U26
Leo J. Wapelhorst --- FAA Tech Center--6-18-90

U26 device P22V10;

CLK,DECO,DECO1,DEC02,DEC03 pin 1,2,3,4,5;
DECO4,DEC1O,LTIME pin 6,7,13;
LATO,LATO1,LATO2,LAT03 pin 23,22,21,20;
1AT04 pin 19;

H,L,X,Z,C = 1, 0, .X., .Z., .C.;

equations

LATO =!DECO & LTJME;
LAT01 !DEC01 & LTIME;
LAT02 = !ECO2 & LTIME;
LAT03 =!DECO3 & LTIME;
LAT04 = !ECO4 & LTIME;

test-vectors

([DECO,DECO1,DECO2,DECO3,DECO4,LTIMEI -> LAT0,LATO1,LATO2,LATO3,LAT04I)

11,1,1,1,1,01 ->[0,0,0,0,01;

11,11,11,1 ->[0,0,0,0,01;

[0,1,1,1,1,11 ->[1,0,0,0,0];

[1,0,1,1,1,11 (> 0,1,0,0,01;
11,1,0,1,1,11 -> 0,0,1,0,0];
[1,1,1,0,1,11 1> 0,0,0,1,01;
11,1,1,1,0,01 ->(0,0,0,0,01;

[1,1,1,1,0,11 - [0,0,0,0,11;

end CLAT
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module SLAT

title STATUS LATCH - ATC INTERFACE U27
Leo J. Wapelhorst --- FAA Tech Center--6-18-90

U27 device P22V10;

CLK,EN100UT,NOTXCk,NORXCK pin 1,2,3,4;
TXACTIVE,RXACTIVE pin 5,6;
DBO,DB1,DB2,DB3 pin 22,21,20,19;
DB4,DB5,DB6,DB7 pin 18,17,16,15;

H,L,X,Z,C =1, 0, .X., .Z., .C.;
DAT =IDB7..DBOI;

DAT -re [ DB7 .re,DB6.re,DB5.re,DB4.re,DB3reDB2reDBlreDBOre;
DAToe IDB7 .oe,DB6.oe,DB5.oe,DB4.oe,DB3.oe,DB2.oe,DBl.oeDBO.oe];
equations

DAT oe =!EN100UT;
DB7 NOTXCK;
DB6 NORXCK;
DB5 TXACTIVE;
DB4 RXACTIVE;
DB3 =L;
DB2 =L;
DB1 =L;
DBO =L;
test-vectors

([CLIEN100UT,NOTXCK,NORXCK,TXACTVERXACTIVEJ 
- [DAT])

[C,0,1,1,0,11 -> (AbDO];
[C,0,1,0,0,11 - > I~h9Ol;
IC,O,,i,O,i] -> I~h5OJ;

[C,0,1,1,0,1] -> [AbDOI;

end SLAT
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module INBYI'

SRESET controls the logic of the ATC interface card. The
hardware is disabled until a write is made to address
EF700005. The hardware then remains enabled until a 'read'
to the same address which again resets all the hardware
until another write occurs.

title INPUT BYTE CONTROL LOGIC -- ATCINT U28
Leo J. Wapelhorst --- FAA Tech Center--6-28-90

U28 device E0600;

CLIC,!DS,!LWORD,!DSO,!DS1 pin 1,13,23,22,21;
A01,!WRITE,IACKIN pin 20,19,14;
!RESET,DECO5 pin 2,11;
HAD0,HAD1,BEN,SRESET pin 3,4,5,6;
HEVN,!WR,IAC pin 18,7,8;

H,L,X,Z,C = 1, 0, .X, .Z., .C.;
DIN =I!DS1,!DSOAO1,!LWORD];
AOUT = IHAD1,HADOI;

equations

MIR =!WVRITE;

lAG : IACKIN;
!SRESET = RESET # !RESET&!WR&!DEC05 # !RESET&!SRESET&DEC05;
BEN = (DIN= =-h5) # (DIN= =^h7) # (DIN= =^h9) # (DIN=z = ThB);

truth-table

(1!DS1,!DSOAO,!LWORD]:> JAOUT,HEVNI)
10, 1, 0, 1 1:> 10 , 1
[0, 1, 1, 1 ]:> (2 ,1
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test-vectors
([CLK,!DS,DIN,!RESET,DECO5,IACKIN,!WRITEJ-> [HEVNAOUT,!WR,SRESET,IAC,B EN])

IC,C,A ho,o,x,0,0I -> [X, X,0,O,O,O];
[C,C,A hl,1,1,O,OI -> [X, X,0,0,0,0I;
[C,C,Abh2,1,i,,oi -> [X, X,0,0,0,01;
[C,C,A h3,1,1,,ol -> [X, X,O,0,O,O];
[C,C,A h4,1,1,o,0J -> [X, X,0,0,0,0];

[c,c,Ah6,i,,o0 _> [X, X,0,0,O,0];
fC,C,^h7, 1,1, 1,01 - > [1,A h2,0,0,1,11;
[C,C,1i8,1,1,1,0J _> [X, X,0,0,1,01;
Ic,c,Ah9,1,o,0,ol -> [0,id,O,1,O,1];DECO5-ENABLE
[c,C,"hA,l, 1,0,01 _> [X, X,O,1,O,O1;
[C,C,AhB, 1, ,0,oi -> [OA 3,0,1,0,11;
[C,C,%hC,1,1,0,0j - > [X, X,0,1,0,01;
[C,C,^hD,1,1,O,O] - > [X, X,0,1,0,0];
[C,C,AhE,1,1,0,0] -> [X, X,0,1,0,0];
[C,C,A hF,1,1,0,1I -> [X, X,1,1,0,01;
tC,C,-h9,1,0,0,11 -> [0,"hl,1,O,O,11;DECO5-RESET
[C,C, hl,1,1,0,1j -> [X, X,1,0,0,01;
[cC,'h2,1,0,0] - > [X, X,0,0,0,0];
[C,C,-h3,1,1,0,0] - > [X, X,0,0,0,0];
[C,C,^h4,1,1,0,O] - > [X, X,0,0,0,01;
[C,Ci' ,9,1 j,',O > e" O1O1;E -ENABLE
IC,C,-hO,0,X,0,01 - > IX, X,0,0,0,0];RESET

end INBYT
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module ACKTIM

title 1/O ACKNOWLEDGE TIMING - ATC INTERFACE U30
Leo J. Wapelhorst --- FAA Tech Center ---- 6- 19-90

U30 device P22V10;

CLK,MADI,LAD,DS,!WR pin 1,2,3,4,5;
DEC 10,TXBLKTMBUSY,RXBLK,RMBUSY pin 6,7,8,9,10;
ETIME,LTIME,DSTRDLY pin 23,22, 18

HWACIC,TXLPWR,RXLPWR pin 21,20,19;
reset,preset node 25,26;

H,L,X,Z,C = 1, 0, .X., .Z., .C.;

equations

DSTRDLY: !DS;
LTIME :=DS &!DSTRDLY &WR &!MAD1;
ETIME = !DS &!WR &!MADI;
HWACK = (DSTRDLY & IDS & !MADl & (TMBUSY & !TXBLK)) #

(DSTRDLY & !DS & !MAD1 & (RMBUSY & !RXBLK)) #
(DSTRDLY & !DS & IMADI & !DEC1O & !WR) #'READ 010
(DSTRDLY & !DS & IMADI & DEC10 & TXBLK & RXBLK);

!TXLPWR: = !DS & !TXBLK & WR & !DSTRDLY;
!RXLPWR -.= !DS & !RXBLK & WR & !DSTRDLY;
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test-vectors

([MAD1,CLK,LAD,DS,!WR,TXBLKRXBLK,TMBUSY,DEC10J -

[ETIME,TXLPWR,RXLPWR,LTIME,HWACK,DSTRDLYJ)

[1,C, 1,0,1,1,1,1,11 -> [,1,1,,0,1];READ - NOT MINE
[1,C,1,0,1,1,1,1,11 -> 1O,l,,,,1;READ - NOT MINE
[0,C,0,1,1,1,1,1,11 - > [O,1,1,0,0,0;CY COMPLETE

[0,C,0,1,1,1,1,1,1I - [0,1,1,0,0,0];
[0,C,10,1,1,1,1,1J -> [1,1,1,0,,];RA-NO ME
[0,C,1,0,1,1,1,1, 11 - > [1,1,1,0,1,11;RE D-O E

[0,C,10,1,1,1,1,11 - > [1,1,1,0,1,1;C C M LT
[0,C,0,1,1,1,1,1,1I -> 0,1,1,0,,0];CYC M L T

L0,C,O,1,1,1,1,1,1] - [0,1,1,0,0,0];
[0,C,1,0,1,0,1, 1,11 - > [1,1,,,1,1;READ - TXBLK
[0,C,1,0,1,0,1,1, 11 ->[1,1,1,0,1,1];

[0,C,1,0,1,0,1,1.11 - [1,1,1,0,1,1];READ - ACK
[0,C,0,1,1,1,1,1,1] - [0,1,1,0,0,0];
[0,C,0,1,1,1,1,1,1] - [0,1,1,0,0,0];
[0,C,0,1,1,1,1,1,1] - [0,1,1,0,0,0];
[0,C,1,0,0,0, 1,1,1] ->[0,0,1, 1,1,11;TX MEM WRITE
10,C,1,0,0,0,1,1,1] 10, [ 10, 1, fl1 ];VECTOR 20
[0,C,1,0,0,0,1,1,1j -> 0,1,1,0,1,1];
[0,C,1,0,0,0,1,1,1] - > [0,1,1,0,1,1];
[0,C,0,1,1,1,1,1,11 - [0,1,1,0,0,0;CYCLE COMPLETE
[0,C,0,1,1,1,1,1, 1] 10,1,1,0,0,0];
[0,C,0,1,1,1,1,1,1 1] 0f,1,1,0,0,01;
[0,C,1,0,0,1,1,1,11 ->[0,1,1,1,1,1;RITE - NOT MEM
[0,C,1,0,0,1,1,1,11 -> 0,1,1,0,1,1;LATCH DATA,DACK

[0,C,0, 1,1,1,1,1,11 -> 0,1,1,0,0,0];CY COMPLETE

end ACKTIM
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module ACKLOG2

This module will generate the acknowledge signals required
to communicate with the 68020 system. This chip also
receives the interrupt requests from the transmit and
receive control logic and stores the fact that one in in
progress while it waits for the interrupt logic of U 17 and
U18 to process the request. It resets the logic when an
LAX is received with the proper interrupt vector (VSO,1,2).

title ACK LOGIC ATC INTERFACE U31B
Leo J. Wapelhorst --- FAA Tech Center--7-7-90
U31B device P22V10;

CLK,ACT1,IAK,RXINT,TXINT,HWACK pin 1,2,3,4,5,7;
VSO,VS1,VS2,SRESET pin 8,9,10,13;
HWACK1,BUSY1,DATACK,BUSERR pin 23,21,18,17;
INTIN,TINT,RINT pin 16,15,14;

reset,preset node 25,26;

H,L,X,Z,C = 1, 0, .X, .Z., C.;
VSEL = [VS2,VS1,VSO];

equations

H-WACKL:= HWACK;
BUSERR:= L;
DATACK: = TAK # HWACK &!ACT1;
BUSY1 : ACT1;
TINT : =SRESET &

(TXINT & !TINT # TINT & !IAK # TINT & !(VSEL= =0));
RINT := SRESET &

(RXINT & !RINT # RINT &!IAK # RINT & (VSEL= =0));
INTIN :=SRESET & ((TINT # RINT) & !IAK);
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test-vectors

([SRESET,CLK,ACT1,VSEL,IAK,HWACK,RXINT,TXINTI -

[INTIN,HWACK1,BUSY1,DATACK,BUSERR,TINT,RINTI)

[,C,0,"hO,0,0,0,0J - [X,0,0,0,0,0,01; RESET
[1,C,0,AhO,0,O,O,0] -> 0,0,0,0,0,0,01; ENABLED
[1,C,1,Ah6,O,O,o,1] -> [0,0,1,0,0,1,01; TXINT
[1,C,1,^h0,0,0,0,0] - [1,0,1,0,0,1,0];
[0,C,O,"hO,0,0,0,01 1> 0,0,0,0,0,0,01; RESET
[1,C,1,^h5,O,O,0,O] -> 0,0,1,0,0,0,0];
[1,C,1,^h0,0,0,0,11 1> 0,0,1,0,0,1,01; TXINT
[1,C,0,^h0,0,0,0,01 -> 1,0,0,0,0,1,0];
[0,C,0,'hO,0,0,0,01 1> 0,0,0,0,0,0,0]; reset CLRS
[1,C,1,Th3,0,0,1,01 -> 10,0,1,0,0,0,1]; INT4
[1,C,1,Aho,0,0,0,01 -> 11,0,1,0,0,0,11;
11,C,0,Th0,1,0,0,0] -> [0,0,0,1,0,0,11; LAK - NO MATCH
[1,C,1,AbO,0,0,0,0I -> [1,0,1,0,0,0,1];
fl,C,1,^h2,1 ,0,0,0] -> [0,0,1,1,0,0,0]; LACK RESETS INT
[1,C,1,1i3,0,0,0,0] -> [0,0,1,0,0,0,01;
[1,C,1,-h3,0,0,1,01 -> [0,0,1,0,0,0,1];
[1,C,1,'^h0,0,0,0,01 -> [1,0, 1,0,0,0,1;
[1,C,1,-h2,0,0,0,01 -> [1,0,1,0,0,0,11; INT 5
(l,C,0(-h2,1,0,0,01 -> [0,0,0,1,0,0,01; IACK CLRS,DTACK GEN
[1,C,0,AhO,0,0,0,0J -> [0,0,0,0,0,0,0];
1 ,0,0,"ho,0, 1,0,0] 1> 0,0,0,0,0,0,0J; HWACK OCCURS
11,C,0,"ho,0,1,0,0] - [0,1,0,1,0,0,01; DTACK GEN
fl,C,0,^h0,0,1,0,0j - [0,1,0,1,0,0,01;
[1,C,0,^h0,0,1,0,0J - [0,1,0,1,0,0,0];
[1,C,0,iiO,0,1,0,01 -> 0,1,0,1,0,0,01;
[0,C,0,"ho,0,0,0,0J - [0,0,0,(',0,00; DTACK RESET
SRESET ACTIVE
[0,C,0,Th0,0,0,0,01 - > [0,0,0,(),0,0,01;
[0,0,0,iio,0,1 ,0,0J- > [0,0,0,0,0,0,0]; HWACK OCCURS
10,C,0,^h0,0,1,0,01 -> [0,1,0,1,0,0,0]; DTACK (GEN
10,C,0,AhO,0,l,0,0] -> 0,1,0,1,0,0,0];
(0,C,0,AhO,0,1,0,01 -> 0,1,0,1,0,0,0];
10,C,0,AhO,0,1,0,01 1> 0,1,0,1,0,0,01;
10,C,0,Aho,0,0,0,01 -> [,0,0,0,0,0.0): OTACK RESET
I j ,C,0,"hO,0,0,0,0j -> 10,0,0,0,0,0,0]; ENABLED
1,C,1,$hO,0,0,0,1] -> 10,0,1,0,0,1,01; TXINT

I 1,C, 1,"ho,0,0,0,0I > 11,(),1,,1,0 1;
1,c,,h, ,00J - > 10,0,1,1,0,0,01; JACK CLEARS

11 ,C,]I,Th0,0,0,0,01 1(),(),1,0. 1;
[i ,C, I,Tho,0,0,0,0] 01,,0001]

end A('KLOG2
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module CLCONT2

This module will use a counter to eliminate glitches which
occur within 600 ns of each other

title CLOCK CONTROL MODULE- ATC INTERFACE U36B
Leo J. Wapelhorst --- FAA Tech Center--10-4-90

U36B device P22V 10;

CLK,!EXRXCLK,EXTXCLK,ICLK pin 1,2,3,4;
USEXTRX,USEXTTX,RECDATA pin 5,6,7;
INVDAT,TXDATA,LOOPBK pin 8,9,10;
DISRX,DISTX pin 11,13;
TXCKEN,RXCKEN,RXDVAR pin 23,22,2 1;
TXDOUT pin 14;
RC2,RC1,RC0 pin 20,19,18;
TC2,TC1,TC0 pin 17,16,15;

H,L,X,Z,C = 1, 0, .X., .Z., .C.;
RCT = [RC2,RC1,RCO];
TCIT = [TC2,TC1,TCO];
equations

RCT: =((USEXTRX&EXRXCLK#ICLK&!USEXTRX)) & (RCT +1)&(RCT!=7) #
((USEXTRX&EXRXCLK#ICLK&! USEXTRX)) & (RCT= = 7);

RXCKEN: (RCT= =6) & (USEXTRX&EXRXCLK#ICLK&!USEXTRX);

TCT: =((USEXTTX&EXTXCLK#!ICLK&!USEXTTX)) & (TCT + 1)&(TCT! 7) #
((USEXTTX& EXTXCLK#!ICLK& !USEXTTX)) & (TCT= = 7);

TXCKEN: (TCT= =6) & (USEXTTX&EXTXCLK#!ICLK&!USEXTTX);

RXDVAR = (RECDATA $ INVDAT) & !LOOPI3K #
TXDATA & LOOPBK;

TXDOUT =TXDATA $ INVDAT;
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test-vectors

([CLK,,USEXTRX,EXRXCLK,ICLIDISRX,INVDAT,RECDATAI -> RXCKEN,RX DVAR,RCTJ)

[C,1,O,X,1,1,11 - > [0,0,0];DISABLE RX,USE EXT RX

[c,1,O,X,1,1,11 - > [0,0,01;RXCKEN DISABLED
[C,1,O,X,0,1,1]- [0,0,0];
[C,1,1,X,0,1,1J- [0,0,11;
[C,1,0,X,0,1,1] - [0,0,01;
[C,1,1,X,0,1,0] - [0,1,11;
[C,1,0,X,0,1,0] - [0,1,01;
[C,1,1,X,0,1,01- [0,1,11;
[C,1,1,X,0,1,0J - [0,1,2];
[C,1,1,X,0,1,O]- [0,1,31;
[C,1,1,X,0,1,0] - [0,1,4];
[C,1,1,X,0,1,01 ->[0,1,5];

[C,1,1,X,0,1,0i * [0,1,61;
[C,1,1,X,0,1,0J - [1,1,7;RXCKEN
[C,1,1,X,0,1,0] - [0,1,7J;[C,1,1,X,0,1,0] - [0,1,7];"
[C,1,1,X,0,1,01 1> 0,1,7];
[C,1,1,X,0,1,0J [> 0,1,71;
[C,1,0,X,0,1,1J -> [0,0,0J;TE INPUT RX CLK
[C,1,1,X,0,1,1] -> [0,0,11;
[C,1,1,X,0,1,1J -> 10,0,2];
[C,1,1,X,0,1 ,1] ->[0,0,3];

[C,1,1,X,0,1,1J - 10,0,4];
[C,1,1,X,0,1,1] - 10,0,51;
[C,1,1,X,0,1,lJ - [0,0,61;
1C,1,0,X,0,1,11 - > [0,0,01;RXCKEN BLOCKED
fC,1,0,X,0,1,1] - [0,0,01;
[C,1,0,X,0,1,1] - [0,0,01;
ic,1,0,x,0,1,1] 1> 0,0,0];
[C,1,0,X,0,1,1] - [0,0,0];
[C,1,0,X,0,1,1] - [0,0,0];
[C,1,0,X,0,1,1] - 10,0,01;
[C,1,0,X,0,1,1] - [0,0,0];
[C,1,0,X,0,1,1] -> 0,0,0];
[C,0,X,0,0,1,11 - > [0,0,0];USE INT RX CLK V25
[C,0,X,1,0,0,11 -> 0,1,11;USE INT CLK-DO NOT INVERT DATA
[C,0,X,1,0,0,11 1> 0,1,21;
[C,0,X,1,0,0,1] - [0,1,31;
[C,0,X,1,0,0,1J 1> 0,1,4];
IC,0,X,1,0,0,1l - [0,1,51;
IC,0,X,1,0,0,1] - 10,1,61;
[C,0,X,1,0,0,1]I - > f 1,I1,71;RXCKEN
I C,0,X, 1,0,0, 11 - > 10, 1,7]1;
[C,0,X, 1,0,0, 11 - > [0, 1,71;
[C',0,X, 1,0,0,11 1 0,1,71;
(C:,o,x,1I,0,0,11 1 0,1,71;
[C,0,X,1I,0,0, I1- 10,1,71;
[(',0,X, 1,0,0, 11 - > 10, 1,71;

[C, 1, 1,X,1, 1I, 11 - > 10,0,71;DSR
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[C,I,O,X,I,1,1] -> 10,0,01;
[C,I,O,X,I,1,01-> 10,1,0];

[C,,O,,I,,OI-> [O,l,OJ;[C,l,1,X,1,l,0] -> [0,1,11;

[C,1,1,X,1,1,0] -1> 0,1,2];
[C,1,1,X,1,1,0I -> [0,1,31;
[C,1,0,X,1,1,11 -> [0,0,0];
[C,1,0,0,0,1,1] -> [0,0,0];EN RX
[C,1,1,1,0,0,11-> [0,1,1];USE EXT CLK-DO NOT INVERT DATA
[C,1,1,1,0,0,11 -> [0,1,21;
[C,1,1,1,0,0,11-> 0,1,3];
[C,1,1,1,0,0,11-> [0,1,41;

[C,1,1,1,0,0,11-> [0,1,61;[C,1,1,1,0,0,11 ->[1,1,71;
[C,0,1,1,0,0,1 -> 10,1,71;

end CLCONT2

0
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module INSREG

title INPUT SHIFT REGISTER ATCINT U37
Leo J. Wapelhorst --- FAA Tech Center--6-20-90

U37 device P22V10;

CLK,RXCKEN,RXDVAR pin 1,2,3;
STAT pin 11;
130,131,132,133,134,135,136,137 pin 23,22,21,20,19,18,17,16;
RXPARIN pin 15;

H,L,X,Z,C = 1, 0, .X, .Z., .C.;
Dout = [137,136,135,134,133,132,131,1301;
Dout-oe = [D7.oe,D6.oe,D5.oe,D4.oe,D3.oe,D2.oe,D.oe,DO.oej;

equations

RXPARIN: RXCKEN & D7 # RXPARIN & !RXCKEN;
D7 =RXCKEN & D6 # D7 & !RXCKEN;
D6 RXCKEN &D5 #D6 &!RXCKEN;
D5 RXCKEN & D4 # D5 & ! RXCKEN;
D4 :=RXCKEN &D3 #D4 &!RXCKEN;
D3 RXCKEN & D2 # D3 & !RXCKEN;
D2 :RXCKEN &D1 #D2 &!RXCKEN;
D1 RXCKEN & DO # D1 & !RXCKEN;
DO =RXCKEN & RXDVAR # DO & !RXCKEN;
Dout oe = !STAT;

test-vectors

([CLK,RXDVAR,STAT,RXCKENI -> Dout)
0, 0, 0, 11 -> 0;
C, 0, 0, 1] -> 0;
0, 1, 0, 11 -> 0;
C, 1, 0, 1J -> 1;
C, 1, 0, 1] -3;

I C, 1, 0, 11 -7Ah;

I C, 1, 0, 1] ^>hf;
C, 1, 0, 1] -> h~f;

I C, 1, 0, 1]1 - Ah~f;

C, 1, 0, 1] hf
C, 1, 0, 1] -> Ah;

I C, 0, 0, 11 .> Ab;
C, 0, 0, 11 -> A hFC;
C, 0, 0, 11 -> hF8;
C, 0, 0, 1J -> hFo;

f C, 0, 0, 1J -> hEO;
[ C, 1, 1, 11]Z

0, 1, 0, 11 > h l

end INSREG
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module RXPAR

This module checks the parity of the incoming data with
respect to that calculated. If an error occurs it is held
until the next RXSYNC occurs.

title RECEIVE PARITY CHECKER ATCINT U38

Leo J. Wapelhorst --- FAA Tech Center --- 7-5-90
U38 device P22V 10;

CLK,LDRX pin 1,2;
130,131,132,133,134,135,136,137 pin 3,4,5,6,7,8,9),10;
PARIN,RXSYNC,PLO,PHI,POUT pin 11,13,14,15,16;
RXPER,RXMEN,STAT pin 17,23,22;

Datain = [137,136,135,134,133,132,131,13;
H,L,X,Z,C = 1, 0, .X, .Z., .C.;

equations

PLO DO$D1$D2$D3;
PHI =D4 $D5 $D6 $D7;
POUT = !(PLO $ PHI);
RXPER: (PARIN $ POUT) & RXSYNC & LDRX & !STAT #

RXPER & RXSYNC;
!RXMEN = LDRX # STAT;
test-vectors U38 - parity check

([CLK,Datain,PARIN,LDRX,RXSYNCJ -> [PHI,PLO,POUT,RXPER]);

[C,0,0,0,1] -> 10,0,1,01;
[C,^hb1, 1, 1,11 ->[ 1,1,l,01;" BI1 corn decode
[C,-'h31,1,0,I] ->1[0,1,0,01;" BI decode held
[C,'h4 1, 1,0,1I ->1[1, 1,1,01;
[C,"h8l1,0,1J ->11,1,1,01;
[C,^'h83,1,0,lJ -> 11,0,0,01;
[C,^h87, 1,0,11 - >11, 1, 1,01;
[C,^h8e,1,0,11 ->1[1,1,1,01;
1C,Ahll,0,0,1J -> 1,1,1,0J;Parity error created not enabled
tC,^hl1,0,l,11 -> [1,1,1,1 ];Parity error crLated
[C,^hel,0,0,1J11,,,1
[C,^h 11,0,0, 11 ->11, 1,1, 11;
jC,'h 11,0,0, 11 -> 1,1,1, 11;
[C,^h33,1,0,01 -> 10,0,1,01;RXSYNC CLRS PARITY ERR

end RXPAR;
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module SYNDET

title RECEIVER SYNC DETECTOR ATCINT U42

Leo J. Wapelhorst --- FAA Tech Center--6-11-90

U42 device P22V10;

CLK,RXCKEN,RXDVAR,RXEOM,SRESET pin 1,2,3,4,11;
STOPRX pin 13;
DISYND,RXSYNC,RXACTIVE,ALLOW pin 10,16,18,23;
SIXT,QA,QB,QC,QD pin 15,19,20,21,22;

reset, preset Node 25,26;

H,L,X,Z,C = 1, 0, .X, .Z., .C.;
ST = [QD,QC,QB,QAj;
STA = IRXSYNC,SIXTI;

Counter states

SO= 1,0000; S 1= %000O1; S2=^b0011; S3=^b0010;
S4="bOllO; S5=Th0111; S6=Th0101; S7 = bOOO;

S12=AblOlO; S13=Th1011; S14=^b1001; S15=Th1000;

STAO = 'b11;
STAI.= AbIO;
STA2 = 1,00;
STA3 = b1

equations

![QD,QC,QB,QAJ: RXCKEN & RXDVAR # DISYND;

RXACTIVE := RXCKEN & !RXSYNC & !RXACTIVE & !RXEOM & RXDVAR #
RXACTIVE & !STOPRX;

reset =!SRESET;

ALLOW:= RXDVAR &RXCKEN #
ALLOW &!(!RXDVAR & RXCKEN & !RXSYNC & SIXT);
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state-diagram [QD,QC,QB,QA]

State SO: case RXCKEN & !RXD VAR & ALLOW: Sl;
!RXCKEN: SO;
endcase;

State SI: case RXCKEN & !RXDVAR & ALLOW: S2;
!RXCKEN:Sl;
endcase;

State S2: case RXCKEN & 'RXDVAR & ALLOW: S3;
!RXCKEN:S2;
endcase;

State S3: case RXCKEN & !RXD VAR & ALLOW: S4;
!RXCKEN:S3;
endcase;

State S4: case RXCKEN & !RXDVAR & ALLOW : S5;
!RXCKEN:S4;

endcase;
State S5: case RXCKEN & !RXDVAR & ALLOW : S6;

!RXCKEN:S5;
endcase;

State S&: case RXCKEN & !RXDVAR & ALLOW: S7;
!RXCKEN:S6;
endcase;

State S7: case RXCKEN & !RXD VAR & ALLOW: S8;
!RXCKEN:S7;
endcase;

State S8: case RXCKEN & !RXDVAR & ALLOW: S9,
!RXCKEN:SS;
endcase;

State S9: case RXCKEN & !RXD VAR & ALLOW : S10;
!RXCKEN:S9;
endcase;

State SlOxcase RXCKEN & !RXDVAR & ALLOW : Sli;
!RXCKEN:SIO;
endcase;

State SII:case RXCKEN & !RXDVAR & ALLOW: S12;
!RXCKEN:S1 1;
cndcase;

State S12:case RXCKEN & !RXDVAR & ALLOW: S13;
!RXCKEN:Sl2;
endcase;

State 513:case RXCKEN & !RXDVAR & ALLOW: S14;
!RXCKEN:S 13;
endcase;

State S14:case RXCKEN & !RXDVAR & ALLOW : S15;
!RXCKEN:S14;
endcasc;

State S15:case RXCKEN & !RXDVAR & ALLOW : S15;
RXCKEN & !RXDVAR & ALLOW & !RXSYNC & SIXT: SO;
!RXCKEN:S 15;

end 
case; 
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state_diagram [RXSYNC,SIXT]

State STAO:case RXCKEN&! RXDVAR&ALLOW& !QA& !QB&!QC&OD : STAI;
RXCKEN&RXD VAR :STAO;
!RXCKEN :STAO;
endcase;

State STA1:case RXCKEN&!RXDVAR&ALLOW&!QA&!OB&!QC&OD :STA2;
RXCKEN&RXDVAR: STAG;
!RXCKEN :STA1;
endcase;

State STA2:case RXCKEN&!RXDVAR&ALLOW&!QA&!QB&!OC&OD : STA3:
RXCKEN&RXD VAR: STAG;
.RXCKEN :STA2;
endcase;

State STA3:case RXCKEN&!RXD VAR & ALLOW: STAO;
RXCKEN&RXD VAR : STAG;
!RXCKEN :STA3;
endcase;
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test-vectors 17 Zeros foilowed by a 1

(jRXCKEN,CLK-SRESET,RXDVAR,STOPRX,DISYND]->
[ST,SIXT,RXSYNC,RXACTI VE,ALLO WI)

f1,C',0,0,0J > I~hf,1,1,O,0I; RESET

[0,C,1,1,0,01 -> I^hO,1,1,O,11;

fO,C,1,10,0J -> [^h,1,1,O,1J;
[1,C,1,,O -> [AhiO,11SZER
[0,C,1,O,O,0J -> [~h1,1,1,O,1];
[0,C,1,O,0,OJ -> [Ablo101 1STZER

1o,c,1,o,0,oI -> l^h3,1,1,O,11;
f0,C,1,0,O,OJ -> [Ah,1,1,0,11;
[1,C,1,O,0,O1 -> [^h3,1,1,0,11;
[0,C,1,O,O,O] -> [^h3,1,1,0,11;
(0,C,1,0,0,0j -> (Ah3,ll,0,l;
[1,C,1,0,0,O] -> [h2,1,1,0,11;

[0,C,1,O,0,0I - > t~h6,1,1,O,11;
[1,C,1,O,0,0J - > [^h,1,1,,11;
1OC,1,0,O,O] -> [I'h6,1,1,O,1];
IO,C,1,0,0,OJ -> [^h,1,1,0,11;
[1,C,1,0,0,O] -> ['-b5,1,1,O,11;vetr2
{0,C,1,0,Q,01 -> [^h7,1,,0,1;
I1,c,1,o,O,0I -> [^h,1,1,0,11;
[1,C,1,0,O,0] -> [^h4,1,1,O,11;vetr2
[1,C,i,0,O,oJ [^('h5,1,1,0,1];
[0,C,1,0,O,0J - [^h,l1,0,1
11,c,1,o,o,01 -> [Ah4d11,0,];
[1,C,1,0,0,0I - [Ahd,1,1,O,1I;
10,C,1,0,0,0J -> [Ad11,011;
[1,C,1,O,O,0] - [hfll1,],1
I0,C,1,O,0,OJ -> [hfllO,011
(1,C,1,0,0,0J -> [Abe 1,1,011
[1,C,1,O,0,01 -> [^hf,1,1,0,1];
1,C,1,0,0,01 -> [Ahalloll,1;
tO,C,1,0,0,OJ -> [A halloll,1;
10,C,1,0,0,O] -> [Abb 1,1,0,1J

1O,C,1,0,O,01 -> [habbilo,11
[1,C,1,0,o,0j - [Aha,1,1,0,1];
11,C,1,0,0,01 -> Ih9,1,1,O,1J;
1,C,1,0,0,O] -> [b,1,1,0,1I; 1t

1O,C,1,0,O,01 -> [^h9,1,1,0,1]; Stlthe
10,C,1,,0,0] -> [~b8,1,l,0,l]; veor4

[1,C,1,0,0,0J -> [Ab8,0,1,0,l1; 16lther
I0,C,1,0,0,01 - > [^h8,1,l1,0, 11; vetr4

[1,C,1,0,0,O] -> [Ah800,0,11; 17th RXSYNC GENERATED
[0,C,1,0,0,0I - > [Ah,00,0 11;
[1,C,1,1,O,0J - > IAbO,1,1,l,11; 18th bit = 1,RXSYNC tc rm inat cd ,RXACT IV E
GENERATED
rf,C,1,1,o,oI -> (Aho,1,111;
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test-vectors more than 19 zeros

(IRXCKEN,CL,SRESET,RXDVAR,STOPRX,DISYNDV->
[ST,SIXT,RXSYNC,RXACTIVE,ALLOWI)

[1,C,0,0,0,0J -> I~hf,1,1,O,OI; RESET vector 48
[1,C,1,1,0,0I -> [A holloll,1;
1o,c,1,1,0,01 -> [^hO,1l,0,1
[1,C,1,1,0,0J -> [AhO,1,1,0,11;
10,C,1,0,0,0J -> [AhO,1,1,0,11; 1ST ZERO-no en
[1,C,1,0,O,0J -> I~hl,1,1,o,1]; 1ST ZERO
Io,c,1,o,o,o1 -> [Abl,1,1,0,11;
[1,C,1,0,0,0J -> [^h3,1,1,0,11;
[0,C,1,O,0,OJ -> [^h31,10,1;
[1,C,1,0,0,01 -> [^h21,10,1;
[O,C,1,O,0,0J -> Ih2ll,10ll;
[0,C,1,O,O,0] -> [^h21,,011

[1,C,1,0,0,01 -> [Ah6,1,1,0,1J;vector 60
[0,C,1,0,O,OJ _> [^h6,1,1,0,11;
[1,C,1,0,0,01 -> M~71.10l1;
[0,c,1,0,o,0I -> I-h7,1,1l,0,11;
[l,C,1,0,0,0I -> [h5,1,1,0,1];

(O,C,1,O,O,0] -> [h5,1,1,0,11;
[1,C,1,O,O,01 -> [^h41,10,1;
I0,C,l,0,0,0] -> [^h41,10,1;
[1,C,1,O,O,OJ -> !Ahc,1,1,0,1];

Io,c,1,O,O,01 -> [hcllO,01]
[1,C,1,0,O,0] -> [~hd,1,1,0,11;
10,C,1,0,0,01 -> Ihd,1,1,0,11;
[O,C,1,0,O,0] - [Abd,1,10,1
[I,C,1,O,O,OJ - [Afl1,J,1
IO,c,1,,O,1 -> Ihf,1,1,0,11;
[1,C,1,o,0,O1 -> [^helloll,1;
[O,C,l,O,O,O] -> [^be,1,1,0,1
(1,C,1,O,O,OJ -> [Ahalloll,1;
[fO,C,1,O,O,OJ -> IAba,1,10,11;
[O,C,1,O,O,0] -> l^ba1,10ll;
[1,C,1,O,O,OJ -> t~hbll1o10,1I;vector 80
[O,C,1,0,0,0] - > [^bb,1,1,0,l];
[1,C,1,O,O,0] - > [^h91,10,1;
1O,C, 1,0,0,Oj - > [A h91,10,11
[O,C,1,0,0,0j - > [^h91,10,1;
[ 1,C, 1,0,0,0] - > t~h8,1,1,0,11 15th

10,C,i,0,0,01 - > [^h8,1,1,0,11; 15th
[1,C,1,0,0,01 -> Vh8,,1,0,11; 16th vector 40
[0,C, 1,0,0,Oj - > f~h8,01,0,1;
1O,C,1,0,0,O1 -> [^h8,0,1,0,11;
I1I,C, 1,0,0,01 -> IVh8,0,0,0,1J; 17th RXSYNC GENERATED
10,CJ1,0,O,01 [> Ih8,0,0,0,11; 17th RXSYNC GENERATED
[0,C,1,0,0,01 -> I~h8,0,0,0,1J;. [0,C,I,0,0,0j - [^h8,0,0,0,1 1;
[1,C,1,O,O,0I - > t~h8,1 ,0,0,1 1; 18th bit = 0,RXSYNC generated
I0,C,1,0,0,0J - > [^h8,1,0,0,1J;

I1,C,1,0,0,01 - > I^hO,1,I,O,01; 19th COUNTERS RESET
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(O,C,1,O,O,OJ -> hO,1,1,0,01; i
I1,C1,1,,O - I~hf,1,1,O,0J; 20th ABORT
10,c,1,0,,0J - > Iiif,1,1,0,O1; 20th ABORT
[0,c,1,o,o,0J -> [Ahf,1,1,O,]; vector 100
[1,C,1,0,O,OJ -> [^bf,1,1,O,0I; 2lth DOES NOT RESTART
(0,C,1,O,0,0I -> [^hf,1,1,0,O1; 21th DOES NOT RESTART
10,C,1,0,0,0J -> [^hf,1,1,O,01; 22th DOES NOT RESTART
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test-vectors restart test - 18 zeros followed by a 1

([RXCKEN,CLK,SRESET,RXDVAR,STOPRX,DISYND].>
[ST,SIXT,RXSYNC,RXACTIVE,ALLOWI)

IO,C,0,1,O,O1 - > [^bf,1,1,O,0J;vector 104
[o,c,0,1,o,0J -> [^hf,1,1,O,OJ;vector
[I,C,0,1,O,0] -> [Abf,1,1,0,OJ;vector

IO,C,1,1,0,01 -> I-hO,1,1,O,1I;
I1,C,1,O,O,0J -> I[hl,1,1,O,1J; 1TZR
f1,C, 1,,0,0J -> I~h1,1,1,0,1J; 1ST ZERO
[O,C,1Q,OJ,0 - > I-hl,1,1,0,1J; 1ST ZERO
[O,C,1,O,O,Oj - > [^hl,1,1,O,1J; 1TZR

tO,C,1,0,0,01 - > 1Th3,1,1,O,11;
tl,C,1,,O,OJ - > [-h32,1,1,0,11;
[O,C,1,O,O,OJ - > [^h3,1,,0,1;

[O,C,1,1,O,OI - > [^h,1,1,0,1I; restart - not enab
[1,C,1,1,0,01 - > [^bO,1,1,O,1I; restart
[O,C,1,1,0,0J - > [AhO,1,1,0,1J; restart
[1,C,1,1,0,OJ - > I^h0,1,1,0,1];vector 12i)
[0,C,1,1,0,0J -> [AbOll,10ll;
[1,C,1,1,0,OJ -> [hOlloll,1;
I[1,C, 1,O,0,0] -> [Abl,1,1,O,11; 1ST ZERO
[0,C,1,O000 -> rhl,1,1,O,1I; 1ST ZERO
[1,C,1,O,O,O] -> [^h3,1,1,0,11;
t0,C,1,0,0I > [^h3,1,1,0,11;

[O,C,1,0,O,O] -> [^h2,1,1,0,11;
[O,C,1,0,O,0J - > [^h21,1,011;
I1,c,1,0,o,oJ - > [Th6,1,1,,1;VCO 13
[1,C,l,0,0,01 - > [rh6,1,1,O,II;VCO 13
[l,C,1,0,0,0J -> [^h,1,1,0,11;
[I,C,1,0,0,0J -> [^h7,1,1,0,1];
[1,C,1,0,O,OJ -> [^h7,1,1,0,11;
[O,C,1,0,O,OJ -> [^h5,1,1,0,11;
[1,C,1,O,O,OJ -> [^h5,1,1,0,11;
[1,C,1,0,0,0I -> [^h4,1,1,0,11;
[1,C,1,0,O,0I -> [^h,1,1,,11;
j0,C,1,O,0,Oj -> I~hc,1,1,0,11;
[0,C,1,O,O,Oj -> [hc,l,i,o,1J;
[l,C,1,0,0,Oj -> Ihd,l,i,o,11;
I 0,C, 1,0,0,0I - IAbd,1,10,11
I1,C,1,0,0,0J -> Ih,1,1,0,1;
1O,C,1,0,0,0I *> fhf,1,1,0,11;
[1,C,I,O,O,0J -> h,1,1,0,1];
fI0,C, 1,0,0,0I -> I~hc,i,1,o,1i;
10,C,1,0,0,0I -> ~ha 1,1,011;
I0,C,1,0,0,01 -> [Vha,1,1,0,1I;
10,C,I,0,0,01 -> t~ha,I,1,0,11;

[1,C,1,0,0,0J -> I~hb,1,,0,11;VECTOR 150
((),C,1,0,0,01 -> I~hh,1,1,0,11;
fI,', 1,0,0,()] -> I~h9,1,1,0,1J;
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[O,C,1,,0I -> [^h9,1,1,0,1];
[1,C,1,O,O,Oj * [^h8,1,1,0,11; 15th
[0,C,1,,OJ -> [^h81,10,1; 15th
[0,C,1,O,O,OJ -> h8,1,1,O,1J; 15th
[1,C,1,O,O,OJ - [^h8,0,1,0,11; 16th
[0,C,1,O,O,OJ [> Ih80l10,1; 16th
[1,C,1,O,O,OJ [> (h8,0,,0,11; 17th RXSYNC GENERATED
[O,C,1,O,O,O] - > [^h8,0,0,0,11;
I1,C,1,0,0,0I -> [~h8,1,0,0,11; 18th RXSYNC GENERATED,RXACTIVE NOT
GENERATED (data= 0)
[O,C,1,O,O,0J -> [^h81,00,1;
f1,C,1,1,O,Oj -> [AhO,1,1,1,11; vector 73 RXACTIVE GENERATED
[O,C,1,1,O,OJ -> [Aho,1,1,111;
11,C,1,1,0,01 -> I~hO,1,1,1,11; V165

[0,C,1,1,0,O1 *> [hO,1,1,1,1J; VCO 7

[0,C,1,1,0,0J - [Ahl,1,1,11];
[O,C,1,1,J,0] -> [ho11

ro,c,i,o,o,o1 -> [Ahl,1,1,1,11;

[0,C,1,1,O,OJ -> [Aho,1,1,111; VCO 7
P(11,11,O - [AhO1,1,111;
(0,C,1,1,0,0I - [AhO,1,,111
[1,C,1,1,0,OJ - [AhO 1,1,111
[O,C,1,1,O,OJ - [h 11
1,C,1,O,O,O] - [^hlil]11
10,C,1,0,0,0] -> ["bullil]1
1,C,1,1,0,0] - ["hO,1111;
[O,C,1,1,O,O] - [ho,1,11,11;
I1,C,1,1,,01 -> [AbO,1,,11]

[l,C,1,1,O,O] -> [hO,11114

[0,C,1,l,0,Oj -> [hO,1,,11f
[1,C,1,0,0,01 -> [hl,I,1,1,1I; VCO 9

[1,C,1,O,,1J - ["h3,1,1,O,1 I; SORXCIETRM A

10,C,1,1,0,1 - ["h01,1,11 VCTR 9

11cd 1,0 SYNDET;,,11

10,C,,1,0,1 [^O,1(11-32



module BITCOUNT

title RECEIVER BIT COUNTER ATCINT-2 U43
Leo J. Wapelhorst --- FAA Tech Center--6-27-90

U43 device P22V10;

This Pal contains the logic to control storage of receive
data in memory. When the consecutive zero threshold is
exceeded (MTE), incoming date is stored in Ram as it comes
in (every 8 bits). If sync is detected, the address
counter is reset and data is stored every 9 bits as parity
is not stored in memory for real data.

Tb's is accomplished in the following manner: A state
controller is in the IDLE state until MTE occurs. When
this happens, the state controller goes around a loop as
follows:S2-S3-S4-S5-S6-S7-S8-S9-S2-S3 etc. Data is
written into Ram on S9. If sync occurs, the state
controller goes to state Si and also loops back to S1
instead of S2 making the loop equal to nine clocks. Data
is still stored at state S9.

CLK RXCKEN, RXSYNC,RXAC1TIVE,! RESET pin 1,2,3,4,11;
MTE,STOPRX pin 5, 10;
LOADRX,LACT,RES pin 18,17,14;
OA,QB,QC,QD pin 20,21,22,23;

resct,prcset nd
25,26;

H,L,X,Z,C =1, 0, .X, .Z., .C.;
ST = jOD,QC,OB,QAJ;

Counter states

S4= ^hl00I; 5~ Th-b(IKf); S6 =ThO(X); S7 = ̂ 000l1;
S8 = Th0011; S9 b011;

equations

RES RESFT # !RXSYNC'# STOPRX;
reset =RFS;

LOADRX - !0D) & (X & OH & 0A,
I A( C-1 NE A, RX('KFN # IA('r & RXSYNC':
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state-diagram [QD,QC,QB,QAI

State SO: case RXCKEN & RXSYNC & RXCACTIVE :S1;
RXCKEN & MTE & !LACT :S2;
RXCKEN & !RXACTIVE :SO;

!RXCKEN :S0;
endcase;

State Si: case RXCKEN :S2;
!RXCKEN :S1;

endcase;
State S2: case RXCKEN :S3;

!RXCKEN :S2;
endcase;

State S3: case RXCKEN :S4;
!RXCKEN :S3;

endcase;
State S4: case RXCKEN 5;

!RXCKEN :S4;
endcase;

State S5: case RXCKEN :S6;
!RXCKEN S;

endcase;
State S6& case RXCKEN :S7;

!RXCKEN :S6;
endcase;

State S7: case RXCKEN SS5;
!RXCKEN :S7;

endcase;
State S8: case RXCKEN S 9;

!RXCKEN :S8;
endcase;

State S9: case RXCKEN & RXSYNC & RXACTIVE SI;
RXCKEN & LACT S2;
!RXCKEN : S9;

endcase;
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test-vectors

([RXCKEN,CLK,!RESET,RXSYNC,RXACTIVE,MTE,STOPRX-> [ST,LOADRX,LACTI)

11,0,0,1,0,0,01 -> Ihf,0,0J; RESET
[1,C,1,1,0.0.0] -> [^hfOOl;
tO,C,l,I,O,O,O] -> [^hf,0,O];
10,C,1,1,0,0,0] -> Jhf,j];
1,C,1,0,0,0,0] -> ['hf,0,0]; RXSYNC
[0,C,1,0,0,0,01 -> ["hf,0,0]; RXSYNC
[0,C, 1,1,1,0,01 - > f^hf,0,01; RXACTIVE,-NOT ENAB
[1,C,1,1,1,0,01 -> [^he,0,0]; RXACTIVE,RPT GEN
[0,C,1,1,1,0,01 -> [^he,0,01; RXACTIVE,RPT GEN
10,C,1,1,1,0,01 -> [^he,0,0]; RXACTIVE,RPT GEN
[1,C,1,1,1,0,0] - > [^ha,0,01;
10,C,1,1,1,0,0] -> I^ha,0,01;
[1,C,1,1,1,0,0] -> [^hb,0,0];
[0,C,1,1,1,0,01 -> [^hb,0,0];
[1,C,1,1,1,0,01 -> [^h9,0,01;
[0,C,1,1,1,0,0] -> [^h9,00];
[1,C,1,1,1,0,01 -> [^h8,0,01;
10,C,1,1,1,0,0] -> [^h8,0,0];
11,C,1,1,1,0,O1 -> [VhO,0,01;
10,C,1,1,1,0,01 -> ["h0,0,0];VECTOR 20

-0,C,1,1,1,0,Oj _> [ hO,0,01;
I 1,C, 1,1, 1,0,0) - > !Ah 1,,01;
10,C,1,1,1,0,01 -> .hl,0,0];
fI,C,1,1,I,0,01 - > [ h3,0,01;
10,C,1,1,1,0,01 -> [^h3,0,0];
f1,C,1,1,1,0,01 - [ h7,1,01; LOADRX GEN
[0,C,1,1,1,0,01 -> 1"h7,1,01; LOADRX GENI0,C, 1, 1,1,0,01 - > I["h7,1,01; LO )XGE
I,C,I,I,,0,0 -> [he,0,01; -

[0,C,1,1,1,0,01 -> "ha,,0;
I,C,I,,1,0,1 -> [Aha,0,0];

10,C,1,1,1,0,01 -> ["ha,0,01;
[0,C,1,1,1,0,01 -> ["hb,0,01;
[0,C,1,1,1,0,0J -> ["hb,0,0];
10,(',1,1,1,0,01 -> ["h9,0,0];

I1,C,1,1,1,0,01 -> I"h8,O,0I;
10,c,1,1,1,0,01 - > [h8,0,0;
I],C, 1, 1,1,0,01 - > "h0,0,0 (4];
I ,C,, ,,0,0 - > I^h0,0,0];

iC~,II0,0> [^hl,f),0];VEC()R 41)
10,C,,1, 1,1,0,01 > I ̂h 1,0),01.

I,C,1,,10,01 - > I^h3,O,1O;
10,C, 1, 1, 1,0),01 > ["h3,0,01;

I .C1 1,1,0,01- > Ih7. 1,01; LOADRX GEN
1,'.1.,.l,0(I -> ^h7, 1,01; I()ADRX (; FN

11,(, 1, 1, I,,() 1 - > I ̂  hCOO 1;
jI,('.1,1,o,0 -> [-hc0,1;

SI." 1,1,(),(),(1 -, I^ hh,(),);r -I) ()|: RXA("I'I'
11.,(',1,1,),0),01 -, ['ha,0),(l; FIND OF:RX (TI [

I ,('.l.1l,0[.l,0 [1h1 I) I;VFU.T(R 501
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Io,c,1,1,o,o,o1 -> rhb,0,01;i

[X,C,1,1,0,O,1] -> ["hf,0,0;
[1,C,1,I,0,1,01 -> [^ha,0,1];LACT (MTE)-S2
io,C,,1,0,1,01 -> I^ha,0,1;
[1,C,1,1,0,0,0] -> !^hb,0,11;S3
[0,C,1,1,0,0,0 -> I^hbO,11;
[1,C,1,1,0,0,01 -> ^h9,0,1I;S4
10,C,1,1,0,0,01 -> [h9,0,11;
I1,C,1,1,0,0,0] - > [Ah8,0,1];S5
[0,C,1,1,0,0,0] -> rh8,0,1];
fI,C,1,1,0,0,01 - > [^hO,0,1J;S6 - vector 60
10,C,1,1,0,0,01 -> [^ho,0,11;
[1,C,1,1,0,0,01 -> [Ahl,0,I];S7
[0,C,1,1,0,,01 -[> hl,0,11;
1,C,1,1,0,0,01 -> [^h3,0,11;S8
10,C,1,1,0,0,01 -[> ['h3,0,11;
[1,C,1,1,0,0,01 -> ["h7,1,1J;S9 - LOADRX
10,C,,1,0,0,01 - > I"h7,1,1; LOADRX
[1,C,1,1,,0,01 -> ha,0,11;S2
[0,C,1,1,,0,0] - > JAha,0,1];
11,C,1,0,0,0,01 -> I"hf,0,01;RXSYNC
(0,C,1,0,0,0,01 - > [hf,0,01;RXSYNC
10,C,1,1,1,0,0] - > I'hf,0,0J; RXACTIVE,-NOT ENAB
11,C,1,1,1,0,01 -> [he,,0]; RXACTIVE,RPT GEN
o,C,,1,,0,01 -(> [he,0,01; RXACTIVE,RPT GEN

[0,C,1,1,1,0,01 -> [he,0,01; RXACTIVE,RPT GEN
11,C,1,I,1,0,0 -> [ha,0,0;
10,C, 1,1,1,O,0 -> [Iha,0,01;
I1,C,1,1,1,0,01 -> ["hb,0,01;
I0,C,1,1,1,0,01 -> t"hb,0,01;
I1,C,1,1,1,0,01 - > ['h9,0,0];
0,C,1,1,1,0,0 - > ["h9,0,01;

(I,C,1,I,1,0,0 -> {^h8,0,01;
I0,C, 1,1,1,0,01 -> I "h8,0,0];
i1,C,1,l,1,0,01 -> I~hO,0,01;

end BITCOUNT;
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module EOMDET

title RECEIVE END OF MESSAGE DETECTOR ATCINT U44

Leo J. Wapelhorst --- FAA Tech Center --- 7-13-90
U44 device P22V10;

CLK,LDRX pin 1,2;
130,131,132,133,134,135,D6,137 pin 3,4,5,6,7,8,9,10;
PARIN,RXACTIVE,RXPER,LDRX1 pin 11,13,19,18;
LRCPREP,RXEOM,ABORT,DISEOM pin 23,22,21,20;
STOPRX,ResEom pin 14,15;

Datain = 11D7,D36,135,D4,133,132,131,13J;
H,L,X,Z,C =1, 0, .X., .Z., .C.;

equations

RXEOM (LDRX & RXACTIVE &
(((Datain= ="hBl) & !DISEOM) # RXPER)) #
RXEOM & !STOPRX & !ResEom;

LRCPREP: LDRX & !LDRX1 & (Datain= =hB3) #
LRCPREP & !(LDRX & !LDRX1);

DISEOM :=LRCPREP & !LDRX & LDRX1 #
DISEOM & !(!LDRX & LDRX1);

LDRXI = LDRX;
ABORT :(Datain= =Ah0O) &!PARIN;
RXEOM.re !RXACTIVE;
ABORT.re = RXACTIVE;
DISEOM.re =!RX.ACTIVE;

LRCPREP.re = !RXACTIVE;

test vectors
([CCLK,Datain,PARIN,LDRX,RXACTIVEJ - > [LRCPREP,RXE)MABORT,DISEOM I)

[C,0,0,0,0] - > [0,0,0,01;
IIC,^hbO,1,1,11 - > 10,0,0,01;
[C,AhbO,0,O,11 - > 10,0,0,0);
[C,^hb3,1,1,11 - > [1,0,0,01;LRCPREP
[C,^'hb3,1,1,1J - > 11,0,0,01;
[C,Thb3,0,0,1J - > 11,0,0, 11;
IC,Ahb4,0,0,11 - > 11,0,0,11-,
fC,Thh2,0,0,1J - > 11,0,0,1;
[C,Abbl,1,1,1I - > [0,0,0,1J;B1 DECODE - BLOCKED
[C,^hbl,1,1,11 -> [0,,0,lj;Bl DECODE - BLOCKED
lC,^hbl,1,1,11 -> 10,0,0,11;Bl DECODE - BLOCKED
IC,^hb1 ,0,0,11J - 10,0,0,0;DISEOM ENABLED
J,,hh0, ,1j - j,0,0,01;
1C,'^hh0,0,0,1 1 - 10,0,0,0];

1,,h31,1,1 j 11,0,0,01; LR'PR EP
I (,Thh3, 1, 1,11 > 11,0,0,01;S0 [(Xhb3),, >I 11.0,0, 11;
I (-'hth3,0,0,01 > 10,0,0,01;
end EOMDET;
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module ZEROMON

title RECEIVER CONSECUTIVE ZERO MONITOR ATCINT-2 U45

Leo J. Wapelhorst --- FAA Tech Center--7-19-90

U45 device P22V 10;

This Pal contains the counter which monitors the number
of consecutive zeros which occur in the incoming data
When the consecutive zero threshold is
exceeded (MTE), incoming date is stored in Ram as it comes
in (every 8 bits). If sync is detected, the address
counter is reset and data is stored every 9 bits as parity
is not stored in memory for real data.

The counter is reset whenever a data bit = 1 or when RXEOM is
received.

CLK,RXCKEN,RXDVAR,RXEOM,SRESET pin 1,2,3,4,11;
MONO,MONI,MON2,MON3,MON4 pin 5,6,7,8,9;
RXACTIVE pin 10;
NIENAB,MTE,EN pin 23,17,16;
MO,M1,M2,M3,M4 pin 18,19,20,21,22;

reset,preset node 25,20;

H,L,X,Z,C = 1, 0, .X, .Z., .C.;
MIN [ MON4,MON3,MON2,MON1,MONOI;
MOUT [ M4,M3,M2,M1,MOI;
MOUT re = 1M4.re,M3.re,M2.re,MI.rc,MO.rel;

equations

MOUT re = !SRESET;
MOUT: = !RXEOM & !RXDVAR & RXCKEN & (MOUT + 1) & EN #

MOUT & 'RXCKEN;
MENAB =(M4==M0N4) oc (M3= =M0N3) & (M2= =MON2):
MTE = (Ml= =MONI) & (MO= = MONO) & MENAB;
EN :RXDVAR &RXCKEN &!EN & RXAC1'IVE #

EN & !MTE & !RXACTIVE;

test-vectors

(IRXCKEN,CLK,SRESET,RXEOM,RXDVAR,MIN,RXACTFIVEI-> lIMOIJT,MNENA13,MTh',1I-NI)

I1OOOO^5O --> VhO,0,0,01; RESET
I1,C, 1,0,0,^h5,01 - > VhO,0,0,0I;
10,C, I1,0,0,^'h5,01 - > I~hO,0,0,0I;
jO,C,lI,O,0,'h5,OI - > I ~h0,0,0J;
I 1,C, 1,0, 1,^h5,01 - > ['hO,0,0,1 J;ENABLED BY A I
I O,C, 1 ,0,0,'^h5,01 - > I~h0,0,0, II;
[0,C?, 1 ,,0,^h5,01 - > I~h0O,0,,Ij;
I 1,C, 1 ,0,0,-h5,01 - > I~hlI,0,0, II;

[0 , , hj) > ~ I h,O,0, II;
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10,C, 1,0,0,^h5,01 - > [Vhl,0,0,11;
[ 1,C, 1,0,0,1i5,0J - > [^h2,0,0,11;
[0,C,1,0,0,115,01 - > [112,0,0,1];
t0,C,1,0,1,-bS,0j -> [^h2,0,0,11; RESET DATA= 1
[ 1,C, 1,0, 1,"h5,0j - > hoo,1
[0,C, 1,0, 1, -h5,01 - > [110,0,0,1];
[0,C,1,0,1,115,0j - [110,0,0,1];
11,C,1,0,1,1i5,0j - [110,0,0,1];
[0,C,1,0,1,1i5,0] - > [110,0,0,1];
( 1,C,1,0,0,115,0J - > [111,0,0,1];
[0,C,1,0,0,115,0] - > 1j'bl,0,0,11;
[1,C,1,0,0,115,0J - [^h2,0,0,11;
[0,C,1,0,0,Ah5,0J - [^h2,0,0,1];
I I,C, I,0,0,^h5,01 - > [^h3,0,0,11;
[0,C,1,0,0,1i5,01 -> ['3,0,0,1];
11,C,1,0,0,115,0J -> [14,1,0,1];
[0,C,1,0,0,115,0] - > (^h4,1,0,11;

[1 ,C,1,,,^50 -> ["bS,1,1,1];MTE ISSUED
[0,C, 1,0,0,^h5,01 -> [^h,1,1,01;
[1,C,1,0,0,115,0] -> U'hO,0,0,01;

[1, C, 1,0,0, 'h5,01 - > [AhOoOO,];
10,C,1,0,, h , [^hOOOOI,0;
1,C,0,0,0,-h5,01 -> hO,0,0,0I;
[ 1,C,1,0,0,115,01 - > VhO,0,0,01;

[0, C, 1,0,0,^b5,1J - > [Th0,0,0,0];SYNC DETECTED
[1,C,1,0,0,11S,11 -> [110,0,0,0];
[0,C, 1,0,0,^h5, 11 - > 110,0,0,01;
[1,C,1,0,1,"h5, 11 - [110,0,0,0]; 1-NOT ENABLED
11,C,1,0,1,'h5,1] - I [11,0,0,01;1-NOT ENABLED
11,C, 1,0,1,ltS,1J.) - [11,0,0,0];1-NOT ENABLED
I 1,C, 1,0,0,^hS, 11 - > VhO,0,0,01;0-NOT ENABLED
[1I,C, 1,0,0,1h5, 1] - > ['hO,0,0,0];0-NOT ENABLED
I 1,C, 1,0,0,-h5,11 - > [~h0,0,0,0];0-NOT ENABLED
[I1,C, 1,0,0,^h5,11J - > [10,0,0,0J;0-NOT ENABLED
f ,C, 1,0,0,1h5,11 - > [AhOOOI0;0.NOT ENABLED

[1 ,C,1,0,,-h5 [ 'hO,0,0,01;0-NOT ENABLED

* end ZEROMON;
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module STATCONA

title STATUS CONTROL LOGIC-- ATC INTERFACE U46A,47

Leo J. Wapelhorst --- FAA Tech Center --- 7-17-90
U46A,U47 device P22V 10;

CLK,RXCKEN,RXEOM,LDRX pin in U40A 1,2,3,4;
RXPER,RXACTIVE,ACAR pin in U403A 5,0,7;
SRESET,RXBUSY pin in U4(,A 11,8;
STO,ST1,STr2,ST3,ST4 pin in U40A 21,20,19,111,17;
LDRXI,LDRX2,RXACTD pin in U-40A 16,15,23;
RXINT,STOPRX pin in U40A 14,22;

reset,presct node in U40A 25,26;

CLK,STO,STI ,ST2,ST3 pin in U47 1,3,4,5,0;
ST4,SRESET pin in U47 7,13-,
En Rmac,CIrRmac,LoRmac pin in U47 23,22,2);
STAT,NEXT,Latlad pin in U47 2(1.19,18:
SeI -S1,SJSO,RXWR pin in U47 17,16,15:
Res Eom pin in U47 14;
reset,presct node in U47 25,26;1

H,L,X,Z,C 10, .X.,,.Z.,.C.;
STA =[ST4,ST3,ST2,STI,STOJ;
STA -re = IST4.re,ST3.re,ST2.re,STI .re,STO.re];
ST4 ISTYPE in U46A POS;
ST3 ISTYPE in U40A POS;
ST2 ISTYPE in U40A POS;
STI ISTYPE in U40A POS;
STO ISTYPE in U40A POS;
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Output states in U46A

SO= 1,00000; S 1 = 1,0001; S2 =1,00010; 53=1,00011;
S4 = ^,0100; 5=1,00101; S6=^,00110; S7=1,00111;
S8 = ,01000; S9 = 1,01001; SA = ,01010; SB = ,01011;
SC=1,01100; SD=1,01101; SE=1,01110; SF=1,01111;
S10=AblOOOO; S11=1,10001; S12="blOO10; S13=1,10011;
514=1,10100; S15 = 1,1010; 516=1,10110;

state-diagram in U46A [5T4,ST3,ST2,ST,STOJ

State S0:case !RXACrIVE & LDRX1 & !LDRX2 :S1;
LDRX1 & !LDRX2 & RXACTIVE & !RXPER :S1;
LDRX1 & !LDRX2 & RXACTIVE & RXPER :S3;
LDRXI &!LDRX2 (& RXACTTVE &RXEOM :S3;
LDRX1 & !LDRX2 & ACAR :S3;
RXACTIVE & !RXACTD :SE;

endcase;
State S1:GOTO S2;
State S2:GOTO, SO;
State S3:GOTO S4;
State S4:GOTO S5;
State S5:GOTO S6;
State S6:GOTO S7;
State S7:GOTO S8;
State S8:GOTO S9;
State S9:GOTO SA;
State SA:GOTO SB;
State SB:case RXCACTIVE & RXPER # !RXCACTIVE :SD;

RXACTIVE & !RXI-ER & !RXEOM :SC;
RXACTIVE & !RXPER & RXEOM :S1o;

endcase;
State SC:GOTO S14;SKIP INTERRUPT
State SD:GOTO SF;
State SE:GOTO SO;
State SF:GOTO S14;
State SIO:GOTO S11;
State S11:GOTO S13;CHANGED TO STOP ON BI
State S12:case LDRXI & !LDRX2 & RXCACTIVE & !RXPER :S16;

LDRX1 & !LDRX2 & RXACTIVE & RXPER :S13;
!(LDRX1 & !LDRX2) :S12;
endcase;

State S13:GOTO SO;
State S14:(;OTO SO;
State S16GOT() SI;
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equations in U46A

STA re =!SRESET;

RXINT (STA-= = hF) # (STA= =1);
LDRX1 := LDRX;
LDRX2 :=LDRX1;
RY-AU'D: RXACTIVE;
STOPRX = (STA= =hD) # (STA= =h13);

equations in U47

!RXWR (STA= =hl) # (STA= =h3) # (STA= ^~h7) # (STA= =hA);
EnRmac =(STA = ="h2) # (STA= =h8);
Latlad : = (STA- = =h4);
!Lo -Rmac: = (STA = = h5);
STAT := (STA= =Ah5) &!STAT #STAT &!(STA= =AhB);S to C
!Sel_-SO :=(STA = = -h5)&SelSO # !Sel_SO&!(STA = = ^h8);5 to 8
se] -SI (STA = = h9)&SelSl # !SclS1&(STA = = 'liB);9 to C

!Clr Rmac: =(STA = = ^hB) # (STA = = ThE);
NEXT := (STA= Ahl4) #(STA=--Ahil);
Res-Eom := (STA = = h16);

test-vectors in U46A

([SRESET,CLK,RXCKEN,RXEOM,LDRX,RXPER,ACAR,RXACTIVE -

[STA,RXINT,LDRX 1,LDRX2])

(o C'O'O 00 0,01 -> [AhO,0,(),01; RESET

[IC0,0,0,O0 - > I~hO,O,0,0J; RESET
[I,C,I,0,O,0,0,I] - > [Ahe,0,0,01 clear Rmadc
11,C,1,0,0,0,0,11 -> I^hOooo0,1;
I1,C,I ,0,0,0,0,lJ -> ["hO,O,O,O];
[I ,C,1 ,0,0,0,0,1J -> IhO,0,O,OJ;
11,C,1 ,0, 1,0,0,11 -> [AhO,0,1,i); state 1 normal wr
[I ,C, 1,0),1,0,0,11 -> hl,0,1,11; state 1 normal wr
t1,C,x,o,1,0,O,11 - [^h2,0,1,11; state 2
[I,C,X,0,1,0,0,11 - > [AhO,O,1,11; state 0
[1,C,X,0, 1,0,0,11 - > I^hO,0,1,11;
f1,C,X,O, 1,0,0,11 - > [Ah0,0,1,11;
NORMAL END OF MESSAGE TEST
I1,C,X,,0,0,,1] - > [I'h0,0,0,11; VECTr13
[1 ,C,X,0,0,O,O,l I* -> VhO,0,0,O1;
I ,C,X,O),0,,0, 1j - > VhO,0,0,0I; state 0

j1,',,11,O0,J > VhO,0,1,0J; state 0)
IIC1,,1t)O~I > I~h3,0.i ,1]; state 3

1I,C,X,I,1,0,0,1I > Vh4,0,1,1I; state 4
I 1,C, 1, 1, 1,0.f' 11> j~h5,0,1,11; statc 5

j1,C,1,1,1,O,0,1j -> ("h6,O,1,lj1; state 6
1 ,C, 1,1, 1,0,0, 11 > I~h7,0,1,11; state 7

(1C, , ,O0Ij-> (^h8,0, 1,11; state 8
~1,C1,, ,00,1 > I~h9,,1,11; state ()

1I,C,1,1,1,0,0,lj - I~hA,0,1,11; state A
~I ,,1 1,,0,,11-> hB,,1,11; state C
(I C 11,,0,,11-> [^hlO,0,1,11; state 10
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IIC1, 1,oo,1 -> [AhlI,1,1,1J; state 0-RXINT
[I,C,i,i,0,0,0,iI * [-h12,0,0,11;
11,C,0,1,o,o,o,1J - > j~hl2,0,O,0J;
[1,C,0,i,0,0,0,iJ - > [^bl2,0,0,0J;

11,C,I,I,1,1,0,11 -> [^hl3,0,1,11; state 13-STOP
[,C,11,1,1,0,1J -> [^hO,,1,11; state 0-
fjl,C,1,1,1,1,0,1j -> I~hO,0,1,1J; state 0-
[1,C,1,1,1,1,0,11 -> I~hO,O,1,1J; state 0-
RECEIVE PARITY ERROR WHILE ACTIVE
f1,C,X,0,0,0,0,1I - > [^hO,0,O,11; VECTOR 36
11,C,X,0,0,1,O,1I - > l~hO,0,0,0I;
I1,C,X,0,0,1,0,1I - > [^hO,0,0,01; state 0
I1,C,1,X,1,1,0,1J - > [AhO,0,1,0J; s tate 0
[1,C,1,X,1,1,0,1J -> [^h3,0,1,11; state 3
[l,C,X,1,1,1,0,lJ -> l~h4,O,1,1]; state 4
f1,c,1,x,1,1,o,1I -> f'5O11; state 5
11,C,1,X,1,1,O,1J -> [h6,0,I,li; state 6
il,C,1,X,1,1,0,l1 -> 1h7,0,1,lJ; state 7
[I,C,1,X,1,1,O,1I *> Vh8,,1,11; state 8
II,C,1,X,1,I,0,11 -> I~h9,0,1,11; state 9
[I,C,1,X,1,1,0,11 -> VhA,0,,1J; stale A
[1,C,1,X,1,1,0,1I -> IAhB,O,1,lI; stale B
I1,C,1,X,1,1,0,1I > VhD,0,,1]; state D
I1,C,1,X,1,1,9,li > I~hF,,1,11; state F-V50
1i, C, 1,X, 1, 1,0, 11 > I hl14, 1,1,11; state 14-RXINT
I1,C,1,X,1,1,0,1I -> VhO,,1,1J; state 0-
i1,C,1,x, 1,1,0,i 1 > I~hO,0,1,1I; state 0-

(1,,1X,,10,J > [^h0,0,1,11; stat', 0-
IIC1,X1,10,1 -> I~hO,0,1,11; state 0-
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test-vectors in U47
(ISRESET,CLK,STAJ - >

[EnRmac,ClrRmac,Lo_-Rmac,STAT,NEXT,Latlad,Sel SO,SeI SI ,RXWR j)
[0,C,-hO] -> [0,1,1,0,0,0,1,1,];RESET
[I,C,A hOI -> [0,1,1,0,0,0,1,1,1; IDLE
[1~,('lJ -> [0, 1, 1,0,0,0, 1, 1,01; WRITE
[ 1,C,-h2l -> [1,1,1,0,0,0,1,1,1;EN AD COUNT
11,C,^'h0] -> f0,1,1,0,0,, 1,1,1; IDLE
[1,C,A h3l -> [0, 1, 1,0,0,0, 1,,O; WRITE
[1,C,Ah4I - [0,1,1,0,0.1,1,1,1; LATCH LAST AD
f1,c,-h5] - [0,1,0,1,0,0,0,1,11; LOAD STAT TO RMAC
[1,C,A h6J - [0,1,1,1,0,0,0,1,1];
[1,C,-h7J - [O,1,,1,,,,1,0j;WRPFE SO
[I,C,A h8I -> [1,1,1,1,0,0,1,,lj;EN AD C"TR
11,C,Ab9J -> [0,1,1,1,0,0,1,0,I;SEL S1
I1,C,^hA] -> [0,I,I,1,0,0,1,0,0;WR SI
[1,C,-hBJ - [0,0,1,0,0,0,1,1,1; RESET STAT,CLR LSB
[1,C,A hDj -> 0,1,1,0,0,0,1,1,11;
[1,C,AhF] [> 0,1,1,0,0,0,1,,1,11;
[1,C,'h14J-> [0,1,1,0,1,0,1,1,1 ];NEXT

11,C,A hOI -> 0,1,1,0,0,0,1,1,1 ];IDLE
!1I,C,A bEJ - 10,0, 1,0,0,0, 1, 1,1 J; LE RXACTI VE
11,C,^hO] - > [0, 1, 1,0,0,0,1, 1,11];1D LE
end STATCONA
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module RADCON

title RECEIVE MEMORY ADDRESS CONTROL LOGIC -- ATCINT U49,50
Leo J. Wapelhorst---FAA Tech Center ---- 7-5-90

U49,U50 device E0600;

This module contains the memory address control for the
receive data memory. It consists of a 7 bit counter for
the Lsb's and a 3 bit counter for the Msb's. The Msb
counter incremerts on a carry from the Lsb or NEXT from the
status control logic. When the STATUS signal occurs, the
Lsb's are loaded to the value corresponding to the status
word for the data group which is stored. The 2 Lsb's of
the 7 bit counter and all three Msb's are loaded to 0
so that the status is written in to the base address of the
memory. When status is over the address lines are again
set to equal the counter value until incremented by the
status control logic.

CLK,CLK1,EnRmac,Clr Rmac,LoRmac pin in U49 1,13,2,11,14;
D2,D3,D4,STAT pin in U49 3,4,5,23;
Q3,Q2,Q1,Q0 pin in U49 18,17,16,15;
04,05,06 pin in U49 19,20,21;
CAR pin in U49 22;
Ad5,Ad6 pin in U49 6,7;

CLK,CLK1,EnRmac,SRESET,LoRmac pin in U50 1,13,2,11,14;
NEXT,RSYN,STAT pin in U50 3,4,23;
07,Q8,09 pin in U50 15,16,17;
Ad7,Ad8,Ad9 pin in U50 18,19,20;
CAR pin in U50 22;

H,LX,Z,C = 1, 0, .X., .Z., .C.;
DIN = [D4,D3,D2];
COUNT = [04,03,Q2,Q1,Q0J;
MCNT = 1Q6,Q51;
MSBCT - [09,08,071;
MIAD = [Ad9,Ad8,Ad7];
COUNTre = [Q4.re,03.re,02.re,Ql.re,Q0.re];
MCNT re = [Q6.re,Q5.re];
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equations IN U49

COUNT re =!Clr Rmac;
MCNT re =!CIr Rmac;
CAR =(COUNT ==IiF) &05 &06;
COUNT : = (((COUNT + 1)&EnRmac)#COUNT& MEn Rmac)&Lo Rmac;
MCNT :=(((MCNT+ 1)&EnRmac&(COUNT= =AIF )) #

MCNT&!EnRmac#
MCNT & EnRmac & !(COUNT= =ThlF));

Ad5 =Q5 & !STAT;
Ad6 0 6 & ! STAT;

WHEN !Lo Rmac THEN 00: =L;
WHEN !LoRmac THENQ1I:= L;
WHEN !Lo Rmac THEN Q2 := 132;
W'HEN !LoRmac THENQ03:= D3;
WHEN !o_-Rmac THEN04: = D34;

equations IN U50

MSBCT : = !RSYN & (((MSBCT + 1) & EnRmac & CAR) #
(MSBC + 1) & NEXT#
MSBCT & !En Rmac & !NEXT #
MSBCT & En IRniac &!'NEXT & !CAR);

AD 0 7 & !STAT;
Ad8 0 8 & 'STAT;
AN9 = 09 & !STAT;
RSYN = !SRESET # ((MSBCT= =^h7) & NEXT);

WHEN RSYN THEN 07: = H;SRESET PRESETS COUNT TO I
WHEN RSYN THEN Q8: = L;
WHEN RSYN THEN 09:= L;
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test vectors IN U49
([CLK,CLK1,EnRmac,Clr Rmac,LoRmac,DIN,STATJ-> [COUNT,MCNTAd6,Ad5,CAR D

fC,C,1,0,1,'h3,01 -> IAhO,^hO,,0,0;CLEAR
10,0,0, 1, 1,^h3,01 -> ['hO,Th0,0,0,OJ;
[C,C,0,1,1,1i3,O].-> ['ho,'hO,0,0,0];
IC,C,O,1,O,%3,O] - > [~hC,Ah0,0,O,O;LOAD 3
IC;C,O,1,0,"b3,1] -> [^hC,AbO,0,0,0];status
[C.C,1,O,1,1i3,X] -> [^h0,Ah0,0,0;CLEAR

@radix 16;

@const n =1;
@repeat Abif

[C,C,1,1,1,1i3,01 - > [AhO + n,^h0,0,0];increment
[C,C,0,1,1,"b3,O] -> [^hO +n,iiO,0,O,O];hold

[C,C,0,l,1,"h3,O] -> [AhO +n,AhO,,0,O];hold
(@cofst n = n +1;)

[C,C, l,1,1,%h3,01 -> ['hO +n,Ahl,0, 1,0];(AD5 gen) 100
IC,C,0, 1, 1,1i3,01 -> ['hO +nThl,0,1,01;hold

[C,C,O,1, 1,Ah3,O] -> ['hO +n,Abl ,O,1,O;hold

,jIIconst n=1
' -:hczAlE

([C,C,1,1, 1,Th3,0J -> ['hO + n,Thl,O, 1,O];inc(Ad.5 gen)I [IC,C,O,1,1,"h3,0] -> 1'hO +n,^hl,0,1,01;hold
[C,C,0,1, 1,Ah3,0J -> ['hO +n,Ahl,O,1,0J;hold

@const n = n+ W;
[C,C,1,1,1,Th3,0J - > ['hO + n,Ahl,0,1,0];inc 193

[C,C,0,1,1,Ah3,0] -> ['hO+n,^hl,0lO];hold

1%C,C,1I,1,1,Ah3,0I.-> ['hO,Ah2,1,0,01;inc(Ad6 gen)
[C,C,0,1,1,"h3,0J.-> [AbO,Ah2,l,O,01;hold
IC,C,(O,1,1,Ah3,0J.> [A hO'A h2,1,0,0J;bold

IC,C,o,1,0,"h3,oI _> [A hC,A h2,1,O,O];LOAD 3
(C,C,O,1,,1i3,l] _ > [A bCAh2,00,0];status
@const n = 1;
@repeat "h3

{ ICC,1IjAh3,1] -> ['hC +n,Ah2,0,0,0I;increment
[C,C,0, 1,1,Ah3, 11 -> ["hC + n, h2,0,0,O1;hold
fC,C,0, 1,1 ,Ah3, 1] -> (AbC + n, h2,0,O,0I;hold

@const n = n +1;}
IC,C,O,1,0,AhO,01 -> ['hO,Ah2,1,O,O1;LOAD 0
[C,C,O,1,0,AhO,0J -> ['bO,Ah2,1,0,OJ;status COMPLETE

Ccvradix OA;
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test-vectors IN U50
([CLKCLKI,EnRmac,SRESET,NEXT,CAR,STATJ-> IMSBCTF,MAD,RSYNI)

tC,C,1,0,0,0,0] -> [^hi,"h,l1;CLEAR
[C,C,1,0,0,0,01 - > ["hl,"hl,iJ;CLEAR
IC,C,i,0,0,o,01 -> ["hl,"hi,ij;CLEAR
[C,C,0,1,0,0,01 -> [rhlh,1;
[C,C,1,1,0,0,01 -> [^hi,"bl,0J;En_-Rmac
[C,C,1,i,0,I,O] -> j~h2,"h2,0];EnRniac-CAR
[C,C,0,1,0,1,01 -> [rh2,"h2,0J;En Rmac
[C,C,O,1,0,0,0I -> ["b2,^b2,01;En Rmac
[C,C,0,1,O,0,01 -> f~h2,^h2,01;En Rmac
IC,C,1,1,0,i,OJ -> [rb3, b3,01 En7Rmac-CAR
[C,C,,i,0,1,01 -> [^b3,"b3,01;En Rmac
[C,C,0,1,O,0,01 -> [h3, b3,01;En Rmac
[C,C,0,1,0,1,01 -> I'h3 ^h3,01;En -Rmac
[C,C,0,1,0,1,1-> ['lh3,hO,01 En Rmac-STATUS
[C,C,0,1,0,1,11 -> rh3, hO,0JEn-Rmac
[C,C,1,1,O,1,OJ -> !"h4,-h4,01;EnRmac
[C,C,i,i,0,1,0] -> ["h5,"h5,0;En-Rmac-CAR

C,0,1,0,1,01 -> i^h5,-h5,t0l;EnRmac
[C,C,0,1,0,0,0] -> [^h5,"h5,0I;EnRmac
[C,C,O,1,0,O,0J -> ["h5,"h5,0];EnRmac
IC,C,1,1,0,1,0j - > ["h6,"h6,0];En_Rmac-CAR
[C,C,0,1,0,1,01 -> [^h6,^h6,01;En...Rmac
(C,C,,1,,,01 - > ["h6,-h6,O;EnRmac
[C,C,0,1,0,1,01 -> ["h6,'b6,0];En -Rmac
[C,C,0,1,0,1,11 -> [^h6"hOOI;En-Rmac-STATUS
[C,C,0,1,0,1,11 -> ["h6,"hOOJEn Rmac
[C,C,1,i,0,i,OJ -> ["h7,^b7,01 En Rniac-CAR
IC,C,O,1,O,,O1 -> I~h7, h7,01;En Rmac
[C,C,0,1,0,0,01 -> ["h7,^h7,01;En Rmac
[0,0,1,1,0,1,01 - > ^h7 ^h7,01;EnRmac
[C,C,l,1,1,1,0] -> ["hi ^hi 0] SKIP 0
[C,C,1,l,0,0,01 - > ["hi "hi 0];En Rmac
[C,C,1,i,0,i,0] -> ["h2, b2,01;En Rmac-CAR
(C,C,O,1,O,l,O] - > ["h2, h2,0] En Rmac
IC,C,0,1,0,0,0j -> I"b2, h2,01 En Rmac
IC,C,0,1,0,0,01 -> ["h2, b2,0] En IRmac
[C,C,0,0,0,0,01 -> ["hl,^hl,l ];CLEAR

test vectors IN U50
([CLK,CLKI,EnRmac,SRESET,NEXT,CAR,STAT]-> IMSBCT,MA DRSYN I)

IC,C,1,0,0,0,0J -> I~hl,"hl,1J;CLEAR
IC,C,1,1,0,0,0J -> ["hl,"hl,01;
IC,C,1,1,1,1,0J - > I"h2,-h2,01;NEXT & CAR
[C',C,,1,O,i,oJ -> [^h3,"h3,01;EN & CAR
IC,C,0,,0,0,01 -> ["h3,"h3,01;

end RADCON
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module TXBCT

title RECEIVE MEMORY ADDRESS COUNTER -- ATCINT U53
Leo J. Wapelhorst --- FAA Tech Center--6-9-90

U53,U54 device P22V10;

This module contains the Transmit Memory address counter.
It is a 9 bit counter which is preset with the # of words
to be transmitted. It produces an output when it reaches
zero.

CLK,EnCt,LdCt pin in U53 1,2,13;
130,131,62,133,154 pin in U53 3,4,5,6,7;
135,136,137,138 pin in U53 8,9,10,11;
Q4,03,02,Q1,Q0 pin in U53 23,22,21,20,19;
08,Q7,Q6,Q5,BOR pin in U53 18,17,16,15,14;

CLK,En TCt,Ld Ct pin in U54 1,2,13;
BOR,D9 pin in U54 3,4;
Q9,WCO pin in U54 23,22;

H,L,X,Z,C = 1, 0, .X, .Z., .C.;
DIN = [D8..DO];
COUNT = [Q8..QO];

equations in U53

COUNT :=(((COUNT-1)&EnCt)#COUNT&!EnCt&LdCt);
BOR = (COUNT== =0);

WHEN !LdCt THEN 00: = DO;
WHEN !Ld Ct THEN Q1: = D31;
WHEN !LdCt THEN Q2:= D32;
WHEN!LdCt THENQ03:= 133;
WHEN!Ld Ct THEN Q4:= D34;
WHEN !LdCt THEN Q5: = D35;
WHEN !LdCt THEN Q6:= D36;
WHEN !Ld Ct THEN Q7:= D7;
WHEN !LdCt THENQ08:= D38;

equations in U54

09 := BOR&!En Ct&Q9#Q9&!BOR;;
!WCO : = BOR & !Qg;

WHEN !Ld Ct THEN 09:= D39;
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test-vectors in U53

([CLK,En-Ct,LdCt,DIN]- > [COUNT,BORJ)

[C,0,1,Ab07] -> rhOO,1J;
[C,O,0,^hO7] -> [^h07,01;LOAD
jC,0,l,'h07] -> [^h07,01;
[C,0,1,AhO7] - > [^h07,01;
[C,1,1 , h071 - > [^'bO6,01;
IC,0,1,^hO7I - > [^h06,0J;
fC,O,1,F^hO7]1 -[h06,01;

[C,1,1,1i071 - ['^h05,01;
[C,0,1,^b07] -> lO5,01;
[C,1,1,^'hO7] ->['^O4,OJ;

[C,0, 1,AhO7] - > I~hO4,01;

[C,1,1,'^hO7] (A 1h03,01;
[C,O,1,AhO7I ] [A h3,0J;

IC,0,1,^hO7] -7[AhO3,01;

[C,1,1,^h07] [A h02,01;

[C,0,1,Ab07] [A h~OO,1;

[C,ECZ, Ld7] [At0,01; RJ>[9,cJ

[C,1,1,0hO] [A [0,01;
[C,0,01,hO] ->[,01;

[C,1,1,017 - > [ ,1;
IC,1,1,1,Ol -> f 1,11;
[C,1,1,1,h17 -> [A0,1;

IC,0,1,1,0J] -> [O,11;
[C,0,1,1,0I] - > [ ,1;

(jC1,1,0n,1J - CtDBR 10,01;O

[C,0,1,10] -> [0,11;
[C,0,0,1,01 -> [,1;LOAD

[C,1,1,0,0j -> [0,11;

[,,,, -> 10,01;

[C,01,0,11 -> 10,01;
Wc ,0, 11 - > [0,01;

end TXBCT
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module TXCONT

title TRANSMITTER CONTROL LOGIC ATCINT-2 U55,U56
Leo J. Wapelhorst --- FAA Tech Cvnter--7-17-90

U55,U56 device P22VI0;

CLK,TXCKEN,TXACTIVE,MAYBE pin in U56 1,2.3,4;
DISTXPR pin in U56 13;
ABORT,WCO,SRESET pin in UJ56 5,73.1
QA,QB,QC,QD,QE pin in UJ56 19,20,21,22,23;
TXINT,LOADSR,TXOS,TXIOS pin in U56 18,14,16,15;
L pin in U56 17;1o delay loaids

reset,preset node in U56 25,26;1

CLK,TXCKEN,TXSTART,%NcO- pin in U55 1,2,3,4;
QA,QB,QC,QD,QE pin in U55 5,6,7,8,9;
SRESET pin in U55 11;
TXACTIVE,MAYBE,EnMemad pin in U55 23,22,17;
ENTXMEM,En -Tct,Ld Tct pin in U55 16,15,14;
TXSTI,TXST2 pin in U55 18,19);

reset,preset nodc in U55 25,26;

I H,L,X,Z,C = 1, 0,9.X., .Z.9 .C.;
ST = jQE,OD,QC,QB,QAJ;

Explicitly state macro cell configuration

TXINT Istype in U56 neg;
LOADSR Istype in U56 pos;
TXOS Istype in U56 neg;

Counter states

SO = Th0000; S 1 = bOOOOl1; S2 = bOO01 1; S3=Th0001O;
S4 = Aj,()1 10; S5 = bOOl 11; S6='b0O101I; S7=1,00100;

S8="bOllOO; S9=^01O1O; S1O=Th0I11; S II = T01 110;
S12=1,010; S13=1,01011; S14=^b01OO1; S15= 1,01000;
S16=100O; S17=1,10001; S18=%10011I; S19=^b1OO10;
S20=^b10110; S21=1,10111; S22=Th10101; S23=Th101OO;
524=1,11100; S25=1,lllO1; S26 = 1,1I1I]1; S27 = ̂b I110;
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equations in U56

preset = !TXACTIVE;

LOADSR = L
L -=(WCO&

((TXCKEN & ((ST= =^b13) # (ST= ='hlE))) & !DISTXPR #
(TXCKEN & ((ST= =Abl3) # (ST= =-hlF))) & DISTXPR #
LOADSR & !TXCKEN));

TXINT: !WCO & TXCKEN & (ST= ="h2);
TXOS : = TXCKEN & (ST = = 0) # hex 0

!TXCKEN & TXOS #
TXCKEN & TXOS & (ST! =-b13);

TXIOS: !TXACTIVE & (ST = = 0) #
TX1OS & !TXCKEN #
TXCKEN & (ST= = ll) #
TXACTIVE & !WCO & (ST= =hl2);;

equations in U55

TXACTIVE: SRESET & (!TXST1 & TXST2 # TXACTIVE & !TXCKEN #
TXACTIVE & TXCKEN & WCO #
TXAC'rIVE & (ST! = -hl2));

!ENTXMEM =TXACTIVE & ((ST= n~13) #F (ST= ="hlE) #
(ST = = hl2) # (ST= ="h6));

!ENTXMEM = TXACTIVE;
EnMemad = TXCKEN & (ST= =1l6);
!LdTct = TXCKEN & (ST= =^h3);
EnTct = TXCKEN & (ST= = Ahl7);
TXST1 := TXSTART;
TXST2 := TXST1;
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state diagrai-ii in U56 IQE,QD,QC,QB,QAI

State SO: case TXCKENM: S I;
!TXCKEN: SO;

endcase;
State Si: case TXCKEN: S2;

!TXCKEN: Si;
endcase;

State S2: case TXCKEN: S3;
!TXCKEN: S2;

endcase;
State S3: case TXCKLEN: S4;

!TXCKEN: S3;
endcase;

State S4: case TXCKEN: S5;
!TXCKEN: S4;

endcase;
State S5: case TXCKEN: S6;

!TXCKEN: S5;
endcase;

State S6: case TXCKEN: S7;
!TXCKEN: S6;

endcase;
State S7: case TXCKEN: S8;

!TXCKEN: S7;

endcase;
State S8: case TXCKEN: S1;

!TXCKEN: S8;
endcase;

State S9:as TcseN TXKE: IO
!TXCKEN: 59;

endcase;
State S1O:case TXCKEN: S12;

!TXCKEN: SlO;
endcase;

State Sii:case TXCKEN: S13;
!TXCKEN: S12;

endcase;
State S12:case TXCKEN: S14;

!TXCKEN: S13;
endcase;

State S14:case TXCKEN: S15;
!TXCKEN: S14;

endcase;
State S5:case TXCKEN: S16;

!TXCKEN: S15;
endcase;

State S15:case TXCKEN: S17;
!TXCKEN: S16;

endcase;
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State S17:case TXCKEN: S18;
!TXCKEN: S17;

endcase;
State S18:case TXCKEN: S19;

!'XCKFEN: S18;
endcase;

State S19:case TXCKEN: S20;
!TXCKEN: S19;

endcase;
State S20:case TXCKEN: S21;

!TXCKEN. S20;
endcase;

State S21:case TXCKEN: S22;
!TXCKEN: S21;

endcase;
State S22:case TXCKEN: S23;

!TXCKEN: S22;
endcase;

State S23:case TXCKEN: S24;
!TXCKEN: S23;

endcase;
State S24:case TXCKEN: S25;

!TXCKEN: S24;
endcase;

State S25:case TXCKEN: S26;
!TXCKEN: S25;

endcase;
State S26:case TXCKEN & !DISTXPR: S27;

TXCKEN & DISTXPR: S19;
!TXCKEN: S26;

endcase;
State S27:case TXCKEN: S19;

!TXCKEN: S27;
endcase;
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test-vectors in U56

([TXCKEN,CLK,SRESET,TXACTIVE,WCO,DISTXPR]-> [ST,TXI NT, LOADS R,TX}S,TX I )S )

[1,C,1,0,1,] -> [^h00,0,1,0,1];
[1,C,1,0,1,01 -> [VhOO,0,1,0,11;
[0,C,1,0,1,01 - > ["h00,0,1,0,1];
[1,C,1,1,1,01 - > [^hO,0,0,1,0];TXACTIVE,tx0s- > 1,txlO- > 0
[0,C,1,1,1,01 - > [^hO,0,0,1,01;
[0,C,1,1,1,0] -> [hOl,0,0,1,0];
[1,C,1,1,1,0] -> [h03,0,0,1,0];transmitting zeros
[0,C,1,1,1,0] -> [^h03,0,0,1,01;
[1,C,1,1,1,01 -> [^h02,0,0,1,0];
[0,C,1,1,1,01 - > [^h02,0,0,1,01;
[1,C,1,1,1,01 - > [^h06,0,0,1,01;

[0,C,1,1,1,O] -> [^h06,0,O,1,O];
10,C,1,1,1,0] -> [^hO6,0,0,1,0];
11,C,1,1,1,0] -> [^h07,0,0,1,01;
[0,C,1,1,1,01 -> [^h07,0,0,1,0];
[0,C,1,1,1,0] -> [^h07,0,0,1,01;
[1,C,1,1,1,01 -> [^h05,0,0,1,0];
10,C,1,1,1,01 -> [^h05,0,0,1,01;
[1,C,1,l,1,01 -> [^h4,0,0,l,01;
[0,C,1,1,1,0] -> [^hO4,0,0,1,0];V20
[0,C,1,1,1,01 -> [^hO4,0,0,1,0];
[1,C,1,1,1,O] -> [ThOC,0,0,1,0];
[0,C, 1,1, 1,0] -> [ hOc,0,O,1,01;
10,C,1,1,1,0] -> [^hOc,0,0,1,0];
11,C,1,1,1,0] -> [^hOd,0,0,1,0;

[0,C,1,1,1,0] -> [^hOd,0,O,1,O];
1,C,1,l1,,0 -> [^hOf, O,O,l,O];

10,C,1,1,1,01 -> [^hOf,0,0,1,01;
I1,C,1,1,1,0] -> ["hOe,0,0,1,0];
[0,C,1,1,1,01 -> [^hOe,O,0,1,0];
10,C,1,1,1,01 -> ['hOe,0,0,1,0];
[1,C,1,1,1,01 -> [^hOa,O,0,1,0;
10,C,1,1,1,0] -> [hOa,O,0,1,0];
1,C,1,1,1,0] -> ["hOb,0,0,1,01;
[0,C,1,1,1,01 -> [ThOb,0,0,1,0];
I,C,1,1,1,01 - > I"hO9,0,0,1,0;
10,C,1,1,1,01 -> ['h09,0,0,1,0];
[1,C,1,1,1,0] -> [hO8,0,0,1,0];
[0,C,1,1,1,01 -> ["hO8,0,0,1,01;
IC,1,,1,,O -> [VhlO,0,0,1,01;v40
[0,C,1,1,1,01 -> IVhlO,0,0,1,0J;
fI,C,1,1,1,0 -> 1^h10,0,0,1,01;
10,C,1, 1,1,01 -> V^hl1,0,0,1,0];
10,C,1,1,1,01 - > [^hll,0,0,1,0];
[0,C,1,1,1,01 -> ["hl,0,0,1,0;
I1,C,1,1,1,0] -> ["h13,0,0,1,1];transmit a I
1,C,1,1,1,0 - > ['h13,0,0,1,1];

10,C,1,1,1,0] -> r^hl3,0,0,1,1J;
10,C, 1,1,1,01 -> IVhl3,0,0,1,11;
1,C,1,1,1,01 -> ['hl2,0,1,,0;oad sr
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10,C,1,1,1,O0]- I~hl2,0,1,0,01;
[1,C,1,1,1,01 -> thl6,0,0,0,01;
[0,C,1,1,1,01 -> Ihl6,0,0,0,01;
[0,C, 1, 1,1,01 - > l~hl6,0,0,0;.A];
I 1,C, 1,1, 1,01 - > ['h17,0,0,0,0];
[0,C, 1,1, 1,01 - > [hl7,0,0,0,01;
10,C,1,1,1,0] -> [Ahl i,0,0,0,0];
I 1,C, 1, 1, 1,] - > [^hl5,0,0,C,01;
[0,C, 1,1, 1,01 - > ["hl5,0,0,0,0];
[1,C,1,1,1,01 -> Ihl4,0,0,O,O1;
[0,C,1,1,1,01 -> Ihl4,0,0,0,01;
[1,C,1,1,1,01 -> [hlCOOOO],0;
[0,C,1,1,1,01 -> Ihlc,0,0,0,01;
11,C,1,1,1,01 -> lhld,0,0,0,01;
[0,C, 1, 1,1,01 - > t~hld,0,0,0,O1;
f1,c, 1, 1, 1,01 - > [Thlf,0,0,0,0I;
[0,C,1,1,1,01 -> hlf,0,0,0,0I;
I1,C,1,1,1,01 -> Ihle,0,O,0,O1;
10,C,1,1,1,01 -> 1hle,0,0,0,0];
I I,C, 1, 1,1,01 -> f'b12,0,1,0,0J;load s
10,C,1,1,1,01 -> [hl2,1,0,01;
10,C,1,1,1,0I - [Ahl2O,1,0,01
I I,C, 1,1,1,01 - > [Ahl600,00i;
f O,C, 1,1, 1,O] - > [Ahl6000,0I;
11,C,1,1,1,01 -> fVh7,,,O,0];
[0,C,1,I,1,01 -> [Ahl70,0,00;
f 1,C, 1, 1,1,01 - > [Ahl 0,0,001;
[0,C,i,i,1,01 -> [Ajfl5,0,00,01

f I,C, 1, 1,1,01 - > t~hl40,00,01
fO,C,1,1,1,OJ -> 1-hl40,00,0;V80
f1,C, 1, 1,1,01 - > [Ahi,0,00,01
I0,C,1,1,1,O] -> fAhi ,00,0,01
f1,C,1,1,1,01 - > fAhldj0,0,001;
[0,C, 1, 1,1,01 - > Ahid,0,0,001;
I0,C,1,1,1,0J -> fAhld,0,0,001'
f[1,C, 1, 1,1,01 - > I~blf,0,0,0,0J;
[0,C,1,1,1,01 f f,0,0,0,01;
[1,C,1,1,1,0] f [Abi0,0,001;
[0,C, 1, 1,1,01 - > I~ble,0,0,0,01;
f[1,C,i1,1,1,01 - > I~hl2,0,1,0,01;Ioad s

[i,C,i,1,1,01 -> I~hl,0,100;
fI1,C, 1, 1,1,01 -> hl6,0,0,0,01;
fO,C, 1, 1, 1,01 - > I~hl7,0,0,0,0];
fI1,C,1,1,1,01 - > t~hl70,0,001;
10,C,1,1,1,01 -> [hl7000,01
[0,C,1,1,1,01 -> I-hl7,0,0,0,01;
10,C,1,1,1,01 -> [Ahl5,0,0,,0l
jI0,C,1, 1,1,01 - > f~bl5,0,0,0,01;
IIC,1,1,1,0J -> I~hl4,0,0,0,01;VO

I0,C,1,1,1,0] - > I~hl4,0,0,0,01;
I 1,C, 1,1, 1,01 - > I~hlC,0,,0,0J;
f0,C, 1, 1,1,01 - > [Ab ,0,0,001;
fI1,C, 1, 1,1,01 - > l~bid,0,0,001
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10,C,1,1,1,01 -> rld,,,,OJ;
[1,C,1,1,1,0J -> hf,,O,9,O],
10,C,1,1,1,0I [^ hlf,O,O,O,OI;
11,C,1,,1,01 -> [hle,,,,lj;
[0,C, 1, 1,1,01 - > ['hle,O,O,O,OJ;
[ 1,C, 1,1, 1,01 - > ("hl2,O,1,O,OJ;load sr, EONI decoded
(0,C, 1,1, 1,01 - > I~hl2,,1,O,OI;
[I1,C, 1, 1,1,01 - > [hlo,,,O,OI;
[0,C,1,1,1,01 -> ['h16,O,O,O,O];
[0,C,1, 1, 1,01 - > [hl6,,,O,OI;
[1,C,1,1,1,0] -> [^'hl7,0,O,O,OJ;
[0,C, 1, 1, 1,01 - > Ihl7,O,O,O,O1;
[1,C,1,1,1,01 -> hl5,,O,O,O1;
[0,C,1,1,1,01 -> [h5,,O,O,O1;
I 1,C, 1,1, 1,0] - > 1-h14,O,O,O,O];
10,C,1,1,1,01 -> [Vhl4,O,O,O,OI;
[I1,C,1, 1, 1,01 - > Vhlc,,,O,O1;
[0,C,1,1,1,0] -> [hlc,O,O,O,O];
I1,C,1,1,1,01 - hd,,O,O,OI;
[0,C,1,1,1,01 -> [hld,O,O,O,O];
I I,C, 1,1, 1,01 -> I~hlf,O,O,O,O1;
[0,C,1,1,1,01 -> I^hlf,O,O,O,O1;
( 1,C, 1, 1.0,01 -> hle,O,RO,O,1;
[0,C,1, 1,0,01 - > f1elc.,,O,OJ;
[I.C,1,1,O,O] -> [Vhl2,O,O,fl,O;TXINT GENERATED
10,C,1,1,0,01 -> 1Th12,O,O,,1I:Vl3()
10[,C,1,1,0,01 -> ["h12,O,O,O,lJ;
!I ,C,1, 1,0,01 -> [Vhl6,1,,O,11;
11,C,1,0,1,01 -> [VhOO,,1,O,1J;
[0,C,1,0, 1,01 - > [IiOO,O,1,O,11;
10,C,1,0,1,01 -> ["hOO,O,1,O,1];
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test-vectors in U56 TRANSMIT PROCESSING DISABLED

([TXCKEN,CLK,SidjSET,TXACTIVE,WCO,DISTXPRI-> IST,TXINT, LOADSR,'XOS,TX 10,q)j

11,C,1,0,1,-] -> 'hOO,O,1,O,1]:
11,C,1,0,1,11 -> I~hOO,O,1,O,11;
10,C,1,0,1,11 -> [-hOO,O,1,O,1];
11,C,1,1j,IJ -> [ThO1,0,0,1,O;TXAC7TIVE,tx~s-> 1,LxlO->O
10,C,1,1,1,11 -> [ThO1,O,O,1,OI;

[OC1,1, -*> [VhO,,,1,OI;

11,C,1,1,1,11 -> ['h03,O,O,1,OJ;tasiin ro
[0,C,1,1,1,11 -> [^h,,,1,01;
[1,C,1,1,1,11 -> ['^hO2,0,0,1,01;
10,C,1,1,1,11 -> VhO,,,1,OJ;

11,C,1,1,1,11 -> VhO6,,,1,OJ;

[0,C,1,1,1,11 -> IVhO7,O,O,1,OI;

10,C,1,1,1,11 -> [~hO,,O,1,O1:

[OC1,1,,1J > [Ih07.O.O,l,O];

10,C,1,1,1,11 -> IVhO,,,1,OI;
I1,C1,11,H-> I^h05,0,, 1,01;

[O,C,1,1,1,1J -> hO,,,1,OI;,
[VhO,,,A,0I;

[0,C,1,1, 1, 11 - > ['hdO,O,,1,0];
[0,C,1,1,1,11 -> [VhO,,,1,I;
[1,C,1,1,1,1 I - > V^hof,O,,1,O1;
[0,C,1,1,1,11 -> [^hO,O,O,1,0I;
10,C,1,1,1,11 -> [IiO,,,1,O];
[1,C,1,1,1,11 -> l[h;,O,0,,1,OI;
10,C,1,1,1,11 -> Vhja,,,1,OI;
[1,C,1,1,1,11 -> [-haO,O,,1,O1;

t0,C,1,1,1,11 -> ["bOb,0,0,1,OJ;
11,C,1,1,1,1J -> j'~hO9.O,O,l,OJ;
[0,C,1,1,1,11 -> [^bO9,0,0,101

10,C,1,,1,11 ->1I08,0,0,1,01;

10,C,1,1,1,11 - > VhOa,,j,];
11,,11,111-> i hO,0,0,,0;

[1,C,1,1,1,11 -> [Vhl3,0,O,1,1;trn raITM

[0,C,1,1,1,11 -> I~h3O,0,,1J0;

11,C,1,1,1,11 -> j'h12,0,0,1,01;Ia

[0,C,1, 1 1, 1 -> [^hl,0,01,01



[0,C,1,1,1,11 -> lhl2,0,1,O,0J;
[1,C,1,1,1,11 - [Ahl6,0,00,0]
[0,C,1,1,1,1J -> Ihl6,0,0,O,01;
[0,C,1,1,1,1] - [Th16,0,O,0,OJ;
[1,C,1,1,1,11 ->[^hl7,0,O,0,01;
[0,C,1,1,1,11 - [Ahl70,000;
[0,C,1,1,1,11 - I~hl700,0,01
[1,C,1,1,1,11 -> Ihl5,0,O,O,01;
10,C,1,1,1,11 -> [Al5,0000];

[1,C,1,1,1,11 ->[Ahl4,~000]0

[0,C,1,1,1,11 - [Ahl40,000;
[1,C,1,1,1,1J - [AhlcOOOOJ,0;
[0,C,1,1,1,11 - I~blc,O,O,0,O1;
11,C,1,1,1,11 -> Ihld,0,0,0,01;
10,C,1,1,1,11 -> [hld,0,O,0,0J;
11,C,1,1,1,11 -> [hlf,O,0,O,O];
[0,C,1,1,1,11 -> [hlfoo,00ol1
11,C,1,1,1,11 -> lhl2,0,1,0,0];LOADSR

[0,C,1,1,1,11 -> lhl2,0,1,0,01;

10,C,1,1,1,11 -> lhl6,0,0,0,01;
11,C,1,1,1,1J -[hl,0,0,0,0;
10,C,1,1,1,11 -> hl7,0,0,0,01;
11,C,1,1,1,11 -> Vl5,0,0,0,0J;
[0,C,1,1,1,11 - [^hl,0,0,0,01;
11,C,1,1,1,11 -> hl,0,0,0,01;
10,C,1,1,1,1J -> jh14,0,0,0,01;
11,C,1,1,1,11 ->I~hIC,0,0,0,01;

10,C,1,1,1,11 -> jhlc,0,0,0,01;
I 1,C,1,1,1,11 - > Vhl,0,0,0,0;
10,C,1,1,1,11 - [AhldOOOOJ,0;
11,C,1,1,1,11 -> 1hld,0,0,0,01;
[0,C,1,1,1,11- [^hl,0,0,0,01;
[0,C,1,1,1,11 -> hl,0,0,0,01;
11,C,1,1,1,11 -> 1hl2,0,0,0,01;Ia
10,C,I1,1,lI -> I b1,0,1,0,0J;

[0,C,1,1,1,11 - [^b16,0,0,0,0J;

10,C,1,1,1,11 -> Vb6,0,0,0,0J;

test-vectors in U55

(ITXCKEN,CLK,SRESET,ST,TXSTART,WCOI-> [TXACTIVE,EnMcmad,En-Tci,LdTct I)

[1,C, 1,h00, 1,1J] -> [0,0,0, 11;
I1,C, 1,-h00,1, 11 - > [0,0,0,11;
10,C, I ,Th00,0, 11 - > 10,0,0, 1 j;TXSTART OCCURS-TXACTI VE
10,C, 1,AhOO,0, 11 - > Il,0,0, 1J
[0,C,I1,hO0,0,1II -> [1,0,0, 1;
I I,C, 1,-h0 1,0, 1 -> 11,0,0, 1J;tx~s- > 1,ItxlO- >0
10,C, 1,'h0 1,0,l 1-> [1,0,0,11;
10,C,1,-hOI,0,11 -> 11,0,0, 11;
I ,C, 1,-h03,0,11] - > I1,0,0,0j;transmitting zeros
10,C,l,^b03,0,11 -> 11,0,0, 11;
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11,C,1,AhO2,0,1] -> 1,0,0,11;
j0,C,1,Fh02,0,1] - 11,0,0,1];
[1,C,1,^hO6,O,11 -> [1,O,0,11;En Meniad
JO,C,1, 'h06,O,1] - 11,0,0,11;
[O,C,1,Ah06,O,l1 -> 11,0,0,11;
[1,C,,hO7,0,1l - [1,0,0,11;
[0,C,1,AhO7,O,11 - [1,0,0,11;
[O,C,1,AhO7,1,11 - [1,0,0,11;
11,C,,h05,1,1J - [1,0,0,11;
[0,C,1,-h05,1,11 [> 1,0,0,1];
[1,11i4,1,1J - [1,O,0,11;
[0,C,1,1i04,1,1] - [1,0,0,11;V20
[0,C,,h04,1,11 -> 1,0,0,11;
11,C,1,A hOc,1,1] -> 11,0,0,11;
[0,C,1,^h~c,1,1] -> 1,0,0,11;
[0,C,1,AhOc,1,1]> [1,0,0,11;
[0,C,1,-h~d,1,1] - 11,0,0,1];

f1,C,1,-bof,1,1] - 11,0,0,1];
[0,C,1,-hOf,1,1] - [1,0,0,11;
11,C,1,AhOe,1,l1 - 11,0,0,1];
[0,C,1,^h~e,1,1] -> [1,0,0,11;
[0,C,1,AhOe,1,11 - [1,0,0,11;
11,C,1,ThOa,1,1J -> 1,0,0,1];
[0,C,1,AhOa,1,11 - [1,0,0,11;
(1,C,1,AhOb,l,11 - [1,0,0,11;
[0,C,1,A hOb,1,11 - [1,0,0,1];
[1,C,1,AhO9,1,11 ->[1,0,0,11;

[0,C,1,AhO9,1,11 -> 1,0,0,11;
[1,C,1,A bO,1, 11 -> [1,0,0,1];
(0,C, 1,AhO8,1, 11 - > [1,0,0,1];
[1,C,1,A hlO,1,11 -> [1,0,0,11;V40
t0,C,1,AhlO,1,1] - [1,0,0,11;
[1,C,1,^h11,1,1] -> 1,0,0,11;
[0,C,1,-h11,1,1] - 11,0,0,1];

[0,C,1,^h11,1,1] - [1,0,0,1];
[1,C,1,Ahl,1,1] -> [1,0,0,1];tasia1
[0,C,1,Abh13,1,11 -> [1,0,0,1];tasia1
[0,C,1,Ahl3,1,1] -> 1,0,0,11;
[0,C,1,Ahl3,1,11 -> 1,0,0,1);
[1,C,1,A h13,1,11 - [1,0,0,11;Ia

[0,C,1,-hl6,1,1] -> [1,0,0,1];EnMemaT
[0,C,1,Ahl6,1,1] - 11,0,0,11;

[0,C,1,Ahl7,1,11 - > [1,0,0,11;E Mca

[0,C,1,Ahl,1,1J -> 1,0,0,1];
[0,C,1,'h14,1,11 - > [1,0,0,1];

10,C,1,-hl4,1,1] - [1,0,0,1];

C-60



[0,C,1,Ablc,1,1] [> 1,0,0,11;
[1,C,1,-hld,1,1] -> 1,0,0,1];
[0,C,1,'hld,1,1] [> 1,0,0,1];
[1,C,1,-hlf,1,1J - [1,0,0,1];
[O,C,1,'^hlf,l,1] - [1,0,0,11;
[1,C,1,^hle,l,1] - > 11,0,0,11;
[0,C,1,Ahle,l,1] -> [1,0,0,1];
[1,C,1,-hl2,1,11 -> [1,0,0,1];Ioad s
[0,C,1,Abl2,1,1I - > [1,0,0,11;
[0,C,1,-hl2,1,1J - 11,0,0,11;
[1,C,1,Ahl6,1,11 - [1,1,0,1];EnMemad
[0,C,1,^h16,1,1] - [1,0,0,11;
[1,C,1,'h17,1,1] - [1,0,1,1];
10,C,1,^'b17,1,11 -> 1,0,0,11;
[1,C,1,Ahl5,1,1] - [1,0,0,1];
10,C,1,^hl5,1,1] - [1,0,0,11;
[1,C,1,^h14,1,11 -> [1,0,0,1];
10,C,1,'b14,1,11 [ 1,0,0,11;
11,C,1,^hlc,1,1] - [1,0,0,11;
10,C,1,(hlc,1,1J - 11,0,0,11;
[1,C,1,'hld,1,1] - [1,0,0,1];
t0,C,1,A hld,1,l1 -> 1,0,0,1];
[0,C,1,Ahld,1,1] - [1,0,0,11;
11,C,1,A hilf,, -> 1,0,0,1];
[0,C,1,Ahlf,1,1] * 11,0,0,11;
[1,C,1,^'ble,1,1] 1> 1,0,0,11;
[0,C,1,Ahle,1,1] 1 1,0,0, 1];
I11,C, 1,^hb12, 1,11 - > [1,0,0,11;Ioad s
[0,C,1,Ahl2,1,1] -> 11,0,0,11;
[1,C,1,Th16, 1,11 -> [1,1,0,1;EnMemad
[0,C, 1,^h16,1, 11 - > [1,0,0,1];

[0,C,1,^h17,1,1] -> [1,0,0,11;
[0,C,1,Abhl7, 1,11 - > 11,0,0,1 1;
[0,C,1(b15,1,1J -> [1,0,0,1];

[0,C, 1,h1, 1, 11 - > [1,0,0,1];

[01,C, 1,^h 15,1,11 - > 1,0,0, 1;

[0,C',, h15,1,11 - > 1,0,0, 1]

[0,C,1,-hl,1,lj -> [1,0,0,11;

[0,C,1,Abh1,1,11 -> 1,0,0,11;
11,C,1I2, ,l1i -> 1,0,0,11;IasrEO deo d
[0,C, 1,^hI2, 1, 1 -> [1,0,0,1];
I 1,C,1,Ahl6,l,11 > [1,,0,1;Ene

10,C,1,^hl6,i,1] - [1,0,0,11;

11,C,1,Ahl7,l,1] - [1,0,1,11;

[0,C,1,A h1,1,11 * [1,0,0,1];

C-61



[0,C,1,^hl5,1,1 > [,,,1
[0,C,1,'hl5,1,1 > [,,,
f1,C,1,(hl4,1,1 - > [1,0,0,1];
[i,C, 1,^bif, 1,1 - > [1,0,0,11;
10,C,1,"blf,1,01 - [1,0,0,1];
[1,C,1,Ahlc,1,0J - [1,0,0,1];
(0,C,1,-hld,1,0I - > [1,0,0,1];
[1,C,1,Abl,1,01 -> 1,0,0,11;TXN E E A E

[0,C,1,^bl,1,01 - > [0,0,0,1];

[0,C,1,'b12,1,01 -> [0,0,0,11;
[1,C,1,-h00',,0 -> 0,0,0,1];

[0,C,l,AhOO,1,0I -> 0,0,0,1];

end TXCONT;
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m~odule TXOUTSR

title TRANSMITTER OUTPUT SHIFT REGISTER ATCINT U57

Leo J. Wapelhorst --- FAA Tech Center--7-18-90

U57 device P22V 10;

CLK,TXCKEN,LOADSR pin 1,2,11;
TDO,TD1,TD2,TD3,TD4,TD5,TD6,TD7 pin 3,4,5,6,7,8,9,10;
Q,Q,Q2,03,04,Q5,Q6,Q7 pin 15,16,17,18,19,20,21,22;

H,L,X,Z,C = 1, 0, .X.,.2., .C.;

equations

07:= 06 & TXCKEN & !LOADSR #
TD7 & LOADSR & TXCKEN #
07 & !TXCKEN;

06: =OQ & TXCKEN & !LOADSR #
TD6 & LOADSR & TXCKEN #
06 & !TXCKEN;

05 : = 04 & TXCKEN & !LOADSR #
TD5 & LOADSR & TXCKEN #
05 & !TXCKEN;

04: = 03 & TXCKEN & !LOADSR #
TD4 & LOADSR & TXCKEN #
04 & !TXCKEN;

Q3 : = Q2 & TXCKEN & !LOADSR #
TD3 & LOADSR & TXCKEN #
Q3 & !TXCKEN;

02: = 01 & TXCKEN &!LOADSR #
TD2 & LOADSR & TXCKEN #
02 & !TXCKEN;

01:= 00 &TXCKEN &!LOADSR #
TD1 & LOADSR & TXCKEN #
01 &!TXCKEN;

00: = TDO & LOADSR & TXCKEN #
00 & !TXCKEN;
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test-vectors

(1TXCKEN,CLKC,LOADSR,TD7,TD6,TD5,TD4,TD3,TD2,TD1,TDJ-
>[Q7,06,OS,Q4,Q3,02,Q,QO])

[1,C,0,1,0,i,O,1,O,1j-> 10,1,O,1,,1,0,1];LOADSR
[1,C,0,0,0,0,0,0,0,0,01..> [1,O,1,,1,,1,0];SHIFT

[0,C,0,0,0t,O,O,0,0,0J-> [1,0,1,0,1,0,1,0];
[O,C,0,O,0,O,0,O,O,O,Oj-> 11,0,1,0,1,0,1,01;
[1,C,O,0,O,,OO,O,01j- > [1,0,1,0,1,0,0];SHF
[1,C,0,0,0,0,0,0,0,0,11- > [0,1,0,1,0,1,0,0];SHF
[O,C,,0,0,0,0,0,O,0,1]-> [0,1,0,1,0,1,0,0];
[O,C,O,O,O,O,,0,0,0, 1]-> [O,1,0,1,0,1,O,O];
[0,C,0,0,0,0,0,0,0,0,0J-> [01,0,1,0,1,0,00;
[1,C,0,0,0,0,0,0,0,0,01-> [1,0,1,0,1,0,0,0];SIIF
[0,C,0,0t,OO,,00-> [1,0,1,0,1,0,0,0];
[1,C,0,0,0,0,0,o,o,o,o]- > [10,1,0,1,0,0,010;SHF
[0,Ct,,t,,,,00- > [10,1,0,1,0,0,0;
[0,C,0t,0,0,0,0,0,0,010- > [0,1,0,1,0,0,0,0];SH~
[1,C,0,0,0,0,0,0,0,0,0J- > 110, 1,0,0,0,0,0J;SHF
10,C,0,0,0,0,0,0,0,0,0J- > [01,0,1,0,0,0,0;
[0,C,0,0,0,0,0,0,0,0,0]- > [1,0,1,0,0,0,0,0];SH~
[1,C,0,0,0,0,0,0,0,0,0]- > [01,0,0tt,,,,0;
[01,C,0,0,Ot,,,,,,]- > [0,1,0,0,0,0,0,0];
11CO0,0,00,00,00- > 10,,0,0,0,0,01;

[ItC,1,0,1,0,1,0,1,0,0]- > [0,1,0,1,0,1,0,01;LOADSR

end TXOUTSR;
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module TXPAR
THIS VERSION HAS THE TRANSMIT DISABLE LOGIC.

title TRANSMITTER PARITY GENERATOR ATCINT U58
Leo J. Wapelhorst ---FAA Tech Center ----- 7-19-90

U58 device P22V10;,

CLK,TXCKEN,DISTXPR pin 1,2,15;
TDO,TDI,TD2,TD3,TD4,TD5,TD6,TD7 pin 3,4,5,6,7,8,9,10;
TXIOS,TXOS,TQ7,LOADSR pin 11,23,13,14;
TXPA,PLO,PM,PHI,TXDATA pin 22,18,20,16,17;

H,L,X,Z,C = 1, 0, .X., .Z., .C.;
DT = TD7,TD6,TD5,TD4,TD3,TD2,TD1,TDO];

equations

PLO = TDO $TD1 STD2;
PME = TD3 $ TD4 $ TD5;
PHI = TD6 $ TD,7;
TXPA = !(PLO $ PHI $ PME);

TXDATA: (!DISTXPR &
(TQ7 & !TX1OS & !TXOS & TXCKEN & !LOADSR #SHIFT
TXPA & LOADSR & TXCKEN & !TX1OS #PARITX10S & TXOS & TXCKEN)) #SYNC
TXDATA & !TXCKEN #HOLD
!TXDATA & TXIOS & !TXOS & TXCKEN #IDLE
DISTXPR & TQ7 & !TX10S & !TXOS & TXCKEN #
DISTXPR & TQ7 & TX10S & TXOS & TXCKEN
SHIFT IF DISABLED

test-vectors NORMAL MODE

([CLK, DT,TXOS,TX1OS,TXCKEN,TQ7,LOADSR,DISTXPR - [PHI,PME,PLO,TXPA,TXDATAI);

IC,AhOO,0,1,0,0,0,01 -> [0,0,0,1,0J;IDLE
[C,-h0O,0,1,0,0,0,0J - [0,0,0,1,01;IDLE
[C,^h00,0,1,1,0,0,01 -> 0,0,0,1,11;IDLE
[C,'^bOO,o, 1,0,0,0,01- I,0,0,1,11IDLE
IC,-bO0,0, 1,0,0,0,01 -> 10,0,0,1,1;IDLE

IC,^h00,0, 1,1,0,0,01 -> [0,0,0,1,01;IDLE
[C,-h00,0,1,0,0,0,01 -> [0,0,0,1,0J;IDLE
IC,Ah00,0,1,0,0,0,01 -> 0,0,0,1,01;IDLE
IC,AbOO,0,1,0,0,0,01 -> [0,0,0,1,O;IDLE
IC,AbOO,0,1,0,0,0,0J -> 0,0,0,1,01;IDLE
IC,AbOO,0,1,1,0,0,0J - 10,0,0,1,1 J;IDLE

[C,Ah0O,0, 1,1,0,0,01 -> [0,0,0,1,01;IDLE
[C,^h00,0, 1,0,0,0,01> 10,0,0,1,0J;IDLE
[C,AhOO,0, 1,0,0,0,01- [,0,0,1,0J;IDLE
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[C,-hO,1,,1,o,0,01 - > [0,0,0,1,0];TXOS
IC,Ahoo,l,0,0,0,0,01 _ > [0,0,0,1,0J;TXOS
[C,^'h00,1,0,1,0,O,01 -> [0,0,0,1,01;TX0S
[C,A hOO, 1,0,0,0,0,01 -> [0,0,0,1,0J;TXOS-V20
[C,A h00,1,0,1,0,0,01 -> [0,0,0,1,01;TXOS
[C,-OO,1,0,0,0,0,0] - > [0,0,0,1,0];TXOS
[C,iiOO,1,0,1,0,0,01 -> [0,0,0,1,01;TX0S
[C('hOO,1,0,0,0,0,01 - > [0,0,0,1,0];TX0S
jC,-h0O,1,0,0,0,0,0] -> 0,0,0,1,01;TXOS
[c(-h00,1,1,1,0,0,01 -> 0,0,0,1,11;TX1S

[C,^h00,1,1,0,0,O,01 - > [0,0,0,1,11;TXIS
[C,1233,03,0,1,0,0,0] - 10,0,0,1,01; Parity = 1
IC,Ab33,0,0,0,0,0,01 [ 0,0,0,1,01; Parity = 1
[C,-h77,0,0,1,0,0,0] - 11,0,1,1,01; Parity = 1
[C,'hbd,0,0,0,0,0,0 -> [ 1,1,0,1,01; Parity = 1
[C,^hbd,0,0,1,1,1,01 -> [1,1,0,1,11; Parity = I,LOAD
IC,-hbd,0,0,0,1,0,01 - > 11,1,0,1,11; Parity = 1
[C,Ahbd,0,0,0,1,0,01 _-> [1,1,0,1,11; Parity = 1
IC,AhOl,0,0,1,0,0,01 -> [0,0,1,0,01; Parity = 0
[C,^hOl,0,0,0,0,0,01 - > [0,0,1,0,0]; Parity = 0
[C,AhOl,0,0,0,0,0,01 -> [0,0,1,0,0]; Parity = 0
IC,'h02,0,0,1,1,0,0[ -> [0,0,1,0,11; Parity = 0
[C['h02,0,0,0,1,0,01 -> [0,0,1,0,1]; Parity = 0 V40
[C,^h0Z,0,0,0,1,0,01 - > [0,0,1,0,11; Parity = 0
JC,A h04,O,0,1,1,0,01 -> 10,0,1,0,11; Parity = 0
[C,^b04,0,0,0,1,0,0J - > 10,0,1,0,1]; Parity = 0
[C,"b04,0,0,0,1,0,0 -> [0,0,1,0,11, Parity = 0
[C,-h08,0,0,1,1,0,01 -> [0,1,0,0,11; Parity = 0
[C,^h08,0,0,0,1,0,01 -> [0,1,0,0,11; Parity = 0
[C,-h08,0,0,0,1,0,01 1> 0,1,0,0,1]; Parity = 0
[C,AhlO,0,0,1,1,1,01 1 0,1,0,0,01; Parity = 0
JC,AbhlO,0,0,0,1,1,01 1 0,1,0,0,01; Parity = 0
[C,A hl0,0,0,0,1,1,0] - [0,1,0,0,01; Parity =0
[C,A'h2o,0o,0,,0,,j _> 10', ,0,,0; Parity = 0
[C,-h20,0,0,0,,,01 -> [0,1,0,0,0]; Parity = 0
[C,Ah2O,0,0,0,0,0,0] -> [0,1,0,0,0]; Parity = 0
IC,-h4O,0,0,1,0,0,01 - [1,0,0,0,01; Parity = 0
fC,^h40,0,0,0,0,0,01 - > [1,0,0,0,01; Parity = 0
[C,Ah40,0,0,0,0,0,0J _ > [1,0,,,0; Parity = 0
IC,^b80,0,0,1,1,0,01.-> [1,0,0,0,11; Parity = 0
[C,Abh8O,0,,,l,0,01 -> [1,0,0,0,1]; Parity = 0
IC,Ab8o,0,0,0,1,0,0] _> [1,0,0,0,11; Parity = 0
IC,A hb 1,0,0, 1,0, 1,01 - > [1,0,1,1,11; Parity = I,LOAD
[C,Ahbl,0,0,0,0,1,01 1 1,0,1,1,1]; Parity = I
[C,-hbl,0,0,0,0,1,0] - 11,0,1,1,1]; Parity = I V62
[C,A h8O,0,,1,1,0,01 - > [1,0,0,0,1]; Parity = 0
[C,Ah8O,0,0,0,1,0,01 -> [1,0,0,0, 11; Parity = 0
[C,Abh8O,0,,,1,0,01 - > [1,0,0,0,1]; Parity = 0
ic,Ab8o,0,1,0,x,0,0] -> [1,0,0,0,1); Parity = 0
[C,-b8O,0,l,l,X,0,01 - > [1,0,0,0,01; V67
[C,Ah8O,0,l,1,X,0,01 -> [1,0,0,0,11; Parity = 0
[C,-h8O,0, 1, 1,X,0,01 - > [1,0,0,0,01; Parity = 0
IC,A h80,0,I, 1,X,0,0i -> [ 1,0,0,0, 11; Parity = 0
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test-vectors DISABLE TRANSMIT PROCESSING MODE

([CLK,DT,TXOS,TX10S,TXCKEN,T07,LOADSR,DISTXPRI ->[PH J,PM E,PLO,TX PA,TX DATFAI):

[C,-hOO,0,1,1,0,0,1J -> 10,0,0,1,0];V71
[C,AhOO,1,0,1,0,0,1j [> 0,0,0,1,01;
jC,AbOO,1,0,0,0,0,1J [> 0,0,0,1,01;
[C,Ah0,1,0,1,0,0,1j 1> 0,0,0,1,01;
[C,AbOO,1,0,0,0,0,1j - 10,0,0,1,01;
[C,AhOO,1,O,1,0,0,11 - > [0,0,0,1,01;
[C,AbOO,1,0,0,0,0,11 -> 10,0,0,1,01;
[C,-hOO,,0,1,0,0,1] -> [0,0,0,1,01;
[C,AhOO,1,0,0,0,0,1j -> 10,0,0,1,01;
fC,-hOO,,0,O,O,0,11 1> 0,0,0,1,0;V80
[C,^bOO,1,,,0,0,1J 1> 0,0,0,1,01;
jC,-h00,1,1,0,0,0,1J -> 0,0,0,1,0];
[C,"hOO,1,1,1,1,0,1j - [0,0,0,1,11;
[C,-h33,0,0,1,0,0,11 - [0,0,0,1,0];
jC,-h33,0,0,1,1,0,1i - [0,0,0,1,11;
[C,-b77,0,0,1,0,0,1j - > [1,0,1,1,01;
[C,^h77,0,0,1,1,0,1] - [1,0,1,1,11;
[C,-hff,0,0,1,1,0,1] 1> 0,1,1,1,1];
[C,-hff,0,0,0,1,0,1J - [0,1,1,1,11;
jC,Abff,0,0,0,1,0,11 -> 0,1,1,1,1];V90
jC,"h0l,0,0,1,0,0,1j 1> 0,0,1,0,0];
jC,-h0,0,O,0,0,0,11 - > [0,0,1,0,01;
jC,^h01,0,0,0,0,0,1] -> [0,0,1,0,01;
[C,^b02,0,0, 1, 1.0,11 - > 10,0,1,0,11;V95
[ C%,1i02,0,0,0,0,0,1] - > [0,0,1,0,11;
[C,^hO2,0,0,0,0,0, 11 - > 10,0,1,0,1];
[C,'^h04,0,0,1,0,0,1] -> [0,0,1,0,0];
[C,-'h04,0,0, 1, 1,0, 11 - > [0,0,1,0,11;

[C,^'h04,0,0,1,1,0,1j -> [0,01,0,,1;
[C,-hO8,0,0,0,1,0,11 -> [0,1,0,0,11;
[C,AhO8,0,0,01,0,,1 -> [0,1,0,0,0;V9
[C,'blO,0,0,1,1,1,1j -> 10,1,0,0,11;V9
[C,'hl0,0,0,1,1,,1] -> [0,1,0,0,1];
[C,h10,0,0,0,1,1,1j - 1 0,1,0,0,11;
(C,'h200,0 ,0,0,1] ->j [0,1,0,0,0];

[C,"h20,000I0,0,1]- [0,1,0,0,0];
I C,'h40,0,0, 1,0,0,1] - > [01,0,0,01;
[C,^h0,0,000,0,1] - > 10,0,0,01;
[C,-'h4O,0,0,0,0,0,l] -> [1,0,0,0,01;
[C,^h40,0,0,1,I,0,1I - > 11,0,0,0,11;
[C,"bSO,0,0,0, 1,0,1] -> [1,0,0,0,1;
[C,^h80,0,0,0,1,0,1I - > 11,0,0,0,1;
[C,'Thbl,0,0,I0,1,1j 1> 1,0,0,,0]1;,L D

I Chb,0,0,1,0,1, 11 - > 11,0,1,1,0]; LA
[C,-hh1 ,0,0,0,0,1,1j -> [1,0,1,1,01;

[C,^hS000 1, 1'0'1 -> [ 1,0,0,0, 11;

[C,Th8X0 000, 1,0,11 -> [1,0,0,0, 11;
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[C,Ah8,0,0,O,1,O,11 [> 1,0,0,0,11;
[C,Ah8,,O,O,1,O,1J [> 1,0,0,0,11;
[C,^'h80,O,O,0,1,O,11 [> 1,0,0,0,11;

end TXPAR;
module CLKMON

title EXTERNAL CLOCK MONITOR LOGIC -- ATCINT U60
Leo J. Wapelhorst --- FAA Tech Center--6-22-90

U60 device P22V10;

Thia module checks for the presence of External Transmit
and receive clocks. This is done in the following manner.
Each occurrence of the internally generated ICLK causes a
1 to be shifted down a shift register. Each external
clock resets the shift register. If the 1 ever reaches
the third stage of the shift register, the output is high
signalling the absence of external clocks. This output is
written into the hardware status latch so that this fact
is accessible to the computer.

CLK,ICLK,TXCKEN,RXCKEN pin 1,2,3,4;
NOTXCK,TQ2,TQ 1 pin 23,21,20;
NORXCK,RQ2,RQI pin 22,19,18;
ICLK1,ICLK2 pin 14,15;
SRESET pin 11;
reset,preset node 25,26;

H,L,X,Z,C = 1, 0, .X., .Z., .C.;
TMCN = [NOTXCK,T02,TQ11;
RMON = jNORXCKR02,RQ1j;
TMON re = INOTXCK.reTQ2.re,TQ1.rel;
RMON~re = [NORXCK.re,RQ2.re,RQ1.rel;

equations

reset ! SRESET;
JCLK1 = ICLK;
ICLK2 := ICLK1;
T01 :!TXCKEN &(ICLK1 &!ICLK2 #TQl);
TQ2 :=!TXCKEN &(ICLK1 &!ICLK2 & TQ #TQ2);
NOTXCK := !TXCKEN & (ICLK1 & !lCLK2 & TQ2 # NOTXCK);

RQl :=RXCKEN &(ICLK1 &!ICLK2 #RQI);
R02 :!RXCKEN &(ICLK & !ICLK2 &RQ # RQ2);
NORXCK ! RXCKEN & (ICLKI & 'ICLK2 & RQ2 # NORXCK);
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* test-vectors

([SRESET,CLKCLK,TXCKEN,RXCKEN] - [TMON,RMON,ICLK1,ICLK2])

[O,C,0,O,OJ - > [0,0,0,0];
[1,C,O,O,O1 -> 10,0,0,01;
[1,C,0,0,0J - [0,0,0,0];
[1,C,1,0,01 - [0,0,1,0];ICLK

[1,C,1,0,OJ]- [1,1,1,1];
[1,C,1,0,0J - [1,1,1,1];

[1,C,O,O,0J - [1,1,0,1];
[lI,C,0,O,0J - > 1l,l1,0,0];
[1,C,0,0,0J - [1,1,0,0];
[1,C,1,0,01 - [1,1,1,0;ICLK
[1,C,1,0,01 - [3,3,1,1];
[1,C,1,0,01 [> 3,3,1,1];
[1,C,1,0,01 - [3,3,1,1];
[1,C,1,0,01 ->[3,3,1,1];

[1,C,0,0,01 - [3,3,0,1];
1 1,C,0,0,01 - > [3,3,0,01;
1 1,C,0,0,01 - > [3,3,0,01;
[1,C,1,0,01 -> 3,3,1,0J;ICLK
[1,C,1,0,01 [> 7,7,1,11;
[1,C,1,0,01 - [7,7,1,1];
[1,C,1,0,0J - 17,7,1,11;
11,C,1,0,01 - [7,7,1,1];
[1,C,0,0,01 [> 7,7,0,1];
[1,C,0,0,01 - [7,7,0,01;25
[1,C,0,0,01 - [7,7,0,0];
[1,C,1,0,01 - [7,7,1,0;CLK
[1,C,1,0,01 [> 7,7,1,11;

11,C,1,0,0] ->17,7,1,1];

[ 1,C,0,0,0] - > [0,0,0, 1;
[ 1,C,0,0,0] - > [0,0,0,01;

end CLKMON

C-69



module TXMEMAD

title TRANSMIT MEMORY ADDRESS COUNTER -- ATCINT U61
Leo J. Wapelhorst --- FAA Tech Center--6-19-90

U61 device P22V10;

This module contains the Transmit Memory address counter.
It is a 9 bit counter which is preset with the # of words
to be transmitted. It produces an output when it reaches
zero.

CLK,EnMemad,CIr Memad pin 1,2,13;
00,01,02,03,04 pin 23,22.21,20,19:
05,06,07,08,09 pin 18,17,16,15,14;

H,L,X,Z,C = 1, 0, .X, .Z, .C.;
COUNT = [08..Q0];
COUNT -re = [09.re,Q8.re,Q7.re,06.rc,Q5.re,Q4.re,03.re,02.re.01 .re,Q0).rcj:
equations

COUNT :=(((COUNT+1) & EnMemad) # COUNT &!En Memad);
COUNT re = !Clr Memad;

test-vectors

((CLKEn-Memad,Cir-Memadj -[ COUNT))

[C,0,11 -> ['hO0l;
@aradix 16;
@const n = 1;
@repeat 400

f{IC,1,11 - > ['ho +n;

[C,0,11 - > ['hO + n];
[C,0,1] -> ['hO + n];

@const n =n +1;}
@radix "hA;

end TXMEMAD
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